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Shortageof workingdaysoverthe Easter 
holiday has led toa reduction in the size of 
PCN. Thishasbcen neccssarytocnablcus 
to publish a1all. But youcansec from this 
issue that editoria l content has been 
maintained. 

REGULARS 

Monitor 2 
QL : Sinclair's overflow solu tion - page 
2; Research Machines gets businesslike 
- page 3; Survey points out teac hers· 
problems- page 4; Addressograph 
Multigra ph ent ers IBM race-page 5; 
plus the rest of the week"s news. 
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Your lette rs and your chance to pick up a 
crisp tenner. Let usknowyourthoughtson 
lifetheuniverseandeverythingtodowith 
computers . 

Routine inquiries 
Got a problem'!G et some help-o ur 
panel ofexpen sa waitsyourquest ions. 
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Microwaves 10 
Yourmicr ocomputingbrainwav es 
presented fora wider audience. This week 
brings helpful routines for TI 99/4a. Orie. 
LynxandCommodore64. 

Billboard 51 

Quit/Datelines 56 

I 
What do a Welsh micro, an American 
magazine, an ignition key and a French 
computcrfairhav e incommon '!They' reall 

, ont heba ckpa get hiswcek. 

SPECIALS 

Seff assembly 22 
Pan two of Keith Hook'sguide to easy 
machine code with the aid of an assemb ler . 

PRO-TEST PERIPHERALS 

Atari in print 35 
Yet mor e products in Atari's range of 
peripherals-twonewprintcrsthistime. 
PicrslctcherlQOksat the 1025dot matrix 
and the 10271etterqualil ymac hines. 
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Thei ndustry"s latest bandwagon is 
portability. In 1hisupda teon thestateof 
play, PCNbrings you Pro-Test on three 
new micros for every pocket. 

MICROPAEDIA 

Pu/lout and keep 
Games galore 
Yet more entertainments get the PCN 
appraisal treatment from our review 
team. Tius week we round up games 
for the Spectrum, BBC. Dragon 32 
and Atari and separate the wheat from 
the chaff. 
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Ralph Bancroft marvelsa1 a featu re 
packed modem from Minor Miracles
witha magical price tag of £118. 
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Mike Batham takes home Homeword, a 
disk-based package that offers some 
advanced features. 
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check Peter Worlock"s report. 
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Afte r last week's review of a hardware 
implementacion. Bryan Skinner loo ks at a 
mcthodofproducingspritesthrough 
software . 
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Bodged QL limps in 
Ill' Goof WhNlwrig1,t 
The firsi •few thousand' S1ncla1r 
OL.s w,11 be released at the month's 
cndw1th 2S pcrccntofthc opcraung 
system and SupcrBasic program
ming language hanging off 1hc back 
of 1hc machine in a $mall black 
cartridge 

Sinclair admincd 1his week to 
problems in fi ttin g 1he amb1t1ous 
ODOS operating system and the 
Supcr Basic programm ing Ian· 
guagcs onto the 32K ROM chips set 
aside for them m the original OL 
design. 1..er1 w,th the cho ice of 
further serious delays ,n sh,pp,ng 
01..s or having 10 ravage the 
opcratingsys1cm and Supcr Basic to 
make them fi1 m 32K , Sinclair has 
opted for neither and produced 
1n,;1c ad1h1s'dongle' whi ch slots m10 
the OL's cartridge sof1w.1rc port 
and without which you cannot use 
the machine. 

Smcla1r is cu rrentl y redesigning 
the OL arcun board to accommo
date the cx1ra 16K chip 1ha1 is now 
needed for QDO S and Super Basic . 

When 1ha 1 redesign is comp lele 
Sinclair v.ill o ffer free: upgrades 10 
people supplied v.ilh 1hc early 
"dongle' QL..s 10 be sh ipped lhis 
mon1h. Thisrelhink abou l 1hcOL's 
~ig n has also mean I the cxclu,;ion 
of1hcorig1nally 0 promiscd.ba11cry
backcd. on·boa rd. digita l dock -
which will not rea1urc on e,1hcr the 
·o ld' or new-design OL..s. 

Sinclair would not commen t as 10 
whether the upgrade for dongled 
machines will req uire sending your 
OL back 10 Sinclair or whe1her the 
cha nge could be made at a dealers. 
Howeve r . since a chan ge is hkcly to 
be made in the actual circu11 boa rd 
desig n -a nd not just the placcmen1 
o f chips - Sinclair will almos 1 
ccnamly ha,·c to swap old circuit 
boa rds for nev.• and do 1hcir best to 
rcco"cr "'hat part s they ca n from 
the ea rlyarcui t boa rds . But such a 
sv.ap would probably require send
ing machin es back to Sinclair. as all 
the dongled QLs have been orde red 
from Sinclair by mail and 1hcrcforc 
eanno 1 be 1akcn back 10 shops. 

The appeara nce of dangled OL.s 
docs mean that no-one will be in an) 
grea t rush to bring out car1ridgc 
software for the OL . as the OL.s 
wi1h a dongle will no1 be able 10 use 
can ridgcs un1d they a rc upgraded . 
Howeve r. since softw.1rc house s 
will be using 1he same ·do nglcd' 
\•crsions of the O L as all ear ly OL 
customers. they v.ill probably dis
pense wi1h immedia te plans 10 
produce can n dgc so f1warc and 
instea d use M1crod rivcs . 

The good news in all this. 
hov.e\'Cr. is that despite repons 
throughout the industry that the re 
was no way Sinclair could begin 
shippin g 1hc OL.s by the 'target 
dch\'ery date s· from the end of 
April Sinclair w1ll 1n fac t be ab le to 
gi\'C people some1hing. 

If the car1ridgc-port dongle had 
not bee n used. QLs probabl) ' 
wouldn ' t ha\·c see n the outside of a 
factory unti l at least the far side or 
July - by \\hlCh time some OL 
orders would have bee n outsta nd· 
mg six month s. 

The othe r benefit or the dong.le 
dccistOn is that some c,ura corn· 
mands have been added to Super· 
Basic. includmga set of kcyv.ordsto 
ha ndle turtle graphics. Once the 
decision was taken defi nite ly to 
have 48K for SupcrBasic and 
OOOS - ra1her tha n the 32K 
orig.inally as.signed to it - OL 
designers stopped trying 10 find 
ways to squeeze t he langu3ge a nd 
s.aw opportuni11cs to add to it. 

Have )'O U orde red a Sinclair OL m 
1he past few months ? 

If so. you arc now the lucky 
owne r of a free RS·232C seria l 
primer cable for )'our QL. Sinclai r 
announced this week 1ha1 it will be 
giving away the printe r leads (for 
which i1wasgoi ngtocha rgc a nextra 
£14. 9S)wit h cveryOL that has been 
delayed. 

The print er lead rcprcscnis Sine· 
lair's form of compensation ror 
!hose v.ould·bc OL O\\llCrs who 
ha\lc waited throu gh the long winter 
months. · 

BBC tunes up with MIDI unit 
MID I - the Musical Instrument 
Di~t al Jn1crfacc- is ava ilable for 
the BBC at £65. 

This sys1cm. rapidl y beco ming a 
standard among makers of electro
nic instru ments. is a way o f telling 
clcctromc insu u ments which note_, 
toplay .howthcy shouldbcandhow 

long they should be susta ined. 
Bn tish a nd German compa nies 

have developed MIDI interf ace~ 
for popular mtcrOS. mcludmg the 
Spcetrum, Commodo re 64 and 
Apple . The BB C version is avail· 
able from Electro nic Rew:arch 
037446n21. 

Orie soft soap 
Support may be at h3nd for Oric"s 
Atmos . Fi,•e softwa re houses -
UK. Joe 1he Llon. PSS. Arcadia 
Sof1warc and Severn Software -
ha"e banded toget her 10 form the 
Associat ion of Ori e Software ~ 
110'6.es. 

AOSI I membership is open 10 
othe r inte res ted sof twar e houses. 
and 1hc associa tion is mtcndcd to 
form a vehicle for 1hc promotion of 
Orie and A1mossor1warc. 

As yet the group has no formal 
structu re, and John A etchcr of PSS 
stressed that members \\Ould sllll 
speak indepcnden1ly . 8u1 his own 
persona l feeling was 1ha1 trade 1n 
Orie software had been slack of 
late. and that some1hing should be 
done ·10 promote oursc h·cs back 
into1hema rkc1'. PSSi sonthcpoi nt 
of launch ing Elec1ro Storm and 
Moonbase Alpha Rescue Crar1 for 
the Orie/Atmos. 

Mr fletcher k it 1ha 1 AOS II 
wouldboosttheOricandthcAtmos 
by fostering inte rest in !he sys1em. 

Me anwhile Tansoft has 
announced a tape exchan ge scheme 
for Tan.soft Ori c· I programs that 

arc no1 fully compatib le with 1he 
Almos . Th e games invol\"ed arc 
Orie Munch. Base. Forth, Mon. Pf.AKR£FEJtOK:[-AIIMfltslbn.NteZtffltllo.tas,,.t .......... pnetortlteto, 
CAD. Zodiac and House ofDea 1h. s,otfwdtedlsk dl'Mlonb new Zip ,ortaW. ptnOnal computer. TMZlpMd 
and old taped can be e xchan ged for tNZ..-PCW1n1Wlt!MMMdillUMUKlattwtelc.lfterW.Cdemomtnttd 
ncwatthcpriceofOpertape. ........,..,...NltlM...ttlllaw581,Botlidllmfdl8M~;a 

The orre r docs n·t include Orie l281(1)'tlNtwftlr360KCOltstl,695,wlttlltw4•360Kdbb£l,995,Mdwlttlla 
Flight or Multi gamcs I and 2. New I0.61h Witdllttter 0,395. TN sraems an lNtM .,.nd I088s Md .._.... four 
\'cnionso f lhcsc are on the way.so fXPllt'*' dob. lMZJp',.._.. diskunlbslkte NCklntotltebodyoftlMunll: 
)'Ou'llhavc1ocough up the full price ...._ I ls pacbd forb'Nllt. 
again . Fortunately. all other Tan- ,-------------------- --1 
sof1 games arc fully compatible. 

The £3 is accou nted for by 
'mater ials, handling and pos1age. · 
Thi s would be barely plausible if 
Tansoh v,.ercsuggcs1ingyou send in 
the casscue label, and le111ng you 
keep the old 1ape. but PCN's 
experience of the pn cc of sta mps 
and C IS ta pes wo uld point 1owards 
a fairly stagger ing 'handlin g· 
charge. 

Dealers holding quanti11es or old 
Oric·I programs arc 10 be offered 
two new programs for thr ee old 
ones. 

But 1f you've money 10 spare, 
send )'our £3 to Tansoh. Uni ts I and 
2 Tcchno Park , Ncwmar kcl Road, 
Ca mbrid ge. 

~ta -

I
I~·,;-~·-;;;., ~II ";:II 'C - - ·· ... ·-·-··· 
i 
111!..:a~ - -

'llw'oapa,:lass-ZX..,._;: 
Eat )·our heart out. Microsoft . Jus1 
ou1side Bas ildon, in the hcanoft hc 
Essex Silicon Va lley. Timcdata 
(Basildon 41812 1) clai ms 10 have 
cracked the \\indov.--s problem on 

the humble Sinclair Spectrum. 
The company's 1-11-T Scree n 

Enhancer software produ ces 32 
lines of 64 characte rs. gi,i ng scroll· 
ing 'windows" in any rectang ular 
pan of the screen . 0 1he r fat1li11cs 
arc ·form filling'. with v.hich )'OU 
can inpul to any pan of 1hc screen 
wi1hout disturbing other data. 1m
pro, ·cd tab ula 11on. and offse t 
printing . 

·11 is expected that Hl -T will 
appeal 10 serious Spcc1rum users 
... who can·1 wait for a OL.' says 
1imeda1 a. But why hide )'OUr hght 
under a bushel ? For £5.95 isn't ii 
worth not wai ting for a Mac or a PC 
with M1crosofl Windows 100? 
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Vocational software 
Racardl M.adainc:s U$aS could ----has eaten a s.ddca lW1I into very 
apcafic...........i ......... 

RMI... .. .._....... -
Asbloo·Talc, bao deoelopcd • - 11-.-. .. 
IC8dcd to iDboduoc lllldcats 10 ---.i.ivia • oommonly used piece °' ---Mottctiag-Mike O"Rc-
pa gill that lbcrc WCff; ao ethical 

~ .. IOkulg • mmmcn:iol 
product Ill • spccimcn for lcacbing 
flU'l'OOC",mcrdy- .... 
- cilbc:r-il works ror-Sludaats or 
Ibey will fuid tomcdling cllc . --11 ..... m but ii ...,., be .... .._. .... gtOWld 
---dlen:altbiog - il 
- ............. "'only 63 
n:conll per file . Tbe .-. .... 

- • dist-bdd - -sompc_..... ............... -
primcrs thac orwcr databuc lccb-

Chameleon blends either OS 

___ ., __ 
PC--y-Uy•no ..._......,.111c._,_ 
Sccquo Cllomdooo Plus, dsri
but<d loctt by Funri Soltworc 

(q:llu,3881 1 )'1JO'UU 8088...t O 

ZIIIA. --· IBM l'Cond CP/MODlllpOlible. 
- _ .... a....dooa will 

.... .... Microooft F1ipc Simuloto<. 
(• mcn:asingly -.d ICSI ol PC 
mmpati,ility) . 

Tbe .............. l28K inlemOI 
RAM, c,pandoblc to 2S6K. ond 
takcl twin 320K driws.. It bal a 
buih-ill 9ia monitor". serial and 

ponlld - - """'"' -Supo,Calc: 3. TMS ID-.to< ud 
C TcnD mmmu.nicaliom IOCtwazc . 

ThcCJwndc:on PlusCOIU£1,99S 
plusVAT . ----ro.-.. faiharc IO iAl'onn CIIStOmer1 .tiioui 

nology in ,cncral III wcU asd.Base U 
inpmticuw . 

It does indicate a new dircctioa 
lo<RML.uddle-y• 
iaacaung .. ..,.__ apcrti,c . 
Aac:dlatiomll**Oll<i-cdoa 
lhcS.., ............ --.... ..... 
oa its boob . and RML is moving 

funber - -.... ...... by 
lookiagl0<dcalcnfordlelintlime . 

Cdcbratiag iu 1DO¥C to new 
pmnioeslostwcckilohoundc, 
liacd its COOCICfltratiolll 00 cduca-

Orie systems 
interfaced 

Orie and Atmm owners will be 
plcacd IO beo< Wl 0-.....y Ila 

- • programmoblc joysock inlerlact for tbcir machines.. Thc 
inlc:tfm: QOIU Q9 .9S, IIIOf"C tbaa 
twice the price"' the inlerUCC from 

-~by ........... --Atlw<d-dilt-willan-

- .... llcol..ty "' .......... and • lilima dilt wil illllproYc die pcr{onnoaoc., __ .. 

plalioal. 11'c - - warcmm.m..rtt.elliicoedilt.il 
£154', _.., ol RAM ~ ud 
opcn<mgooftw..-c.. 

RML is GOW • Mil St. Odonl 
OX2 III W T....-, (086S) --
hoe., but hoe 's a't di:realy _........,.._ 

Down<woys .,. ....,. ""° die 
Orie'• ~ tc:dd ... is 
compll.iblc Yia • mine-way .:ad 
with Alari , ~- ........... 
Sw,sSl,ot .... - joy,oicb. 
Eigbl - -be--mcd • 

OJatact Tf'C'WOI" Mcie om QJ7Z7 

27222 ""---

Fuller gets a 
rocket from 
ad authority 

dcloys. ud lo<;., r.a.,,, .. widt- 1----------------------1 

ITbeA<heniling-A• 
lbority (ASA) bao upheld .., .._ 

i lllm 26 a,mptom11 opil,sl Fula 
~ Tbemcmbcnollhc 

put,i;c compwning bod bod -colly .,,.._. ............... includolg 
lk FDS k<yboonl. from Fullc, . 

11'c .................. uphdd "" 

lbe poa,,ds - - - .-.a.d IO uridy die owbority lhol odcqu -
alC llt:pl ud bcca takca 10 cm;un: 

- .. lil<dy - a,uld be --· 

dnw ~ when ii nt.11 into 
supply problems. Rdunds should 
have bccll offered. Aid the ASA . 

Fullcdtocllllaooqmrcd......., 
ocwphoac- . l llsllop•now 
oo Ll...-pool (OSI) 236 4612, ud onyq~--
...... IO OSl-109 9280 « OSl-109 
lllll9 . 
• Hardware and IOftwarc OOCD• 

.,.....,. - ligw,,d prommc,,dy ;,, 
lbe ASA·, rq,on oo COIOflWOIS orilm&---- - Aaoo - (lhrcc ...... plomts),Amlc~(-
............ ) - Odymcy Compu
.... ( .... """1ploia11) ......i lbe 

U-Micro adds 2 
Sp,m,d.,.. by Applc 's lcpl ..-y 
O¥Cr Fr&ktia, the UK 's 1D05I: 

""""'"""' Applc-<ompotibl sys
lt:1111 builder bas prodnocd a new --Tbe U-O>m2 s,...... 2 , .... 
U-Miaocompuicn ii dcoig,x:d 10 
nui OOSJ.3, die UCSD p-tysOcm. 
ond App,,-""-CPIM ,ollwo,c . 
Aa>ordu>g 10 U-M",c,o"s Or Bat u _ _ .... 1cp1....,.unc1c, . 

F...aci.. baoopc,ood ap die

~ ... - -dimiutmgdleT-oapics.' 
l,c...S.'Wchow:bcmd,og-
U-Coon2-.i100EM.fcw 
tbc last 18 ..a:l:ts a.I bcaulc w: 
laaft: written our CJ1WW1 firmware 
how:bod .. ..--Apple.· 

Bui it .. , oaly Apple - .... 
Syaem 2 will take aa. ·we 11opc.1o 
P\IC tbc BBC Micro • ,... b iU 

-.- .... Dr~n.c 
new ma::itinc CX11A1 Uil9 t.l o6cn -"'-........'°""'"""'"''-

token by Apple .. lbe us ond 
-baodori6cddlepowoe 

1------- ------- ------ ondrilKtvollybdpU-Miao . 64K with irs6S02bcadcslkdloicc 
olOSudbwll...,"*dri,,c. MEP software criticised 

Tbel< - be "" laces in .... 
Miaodcctrcrics E.duatioa in 

l'mlw} - (MEP) -- s...c "' .... Go,,cna,cot . 

-- - supp6ed by MEPi..bcm,._.iyani,cdby 
dleMolhctnoacolAssoaolm . 

Fowollbe 32 propaa • lbe 
Micro Primer poet ..... pdcd .... 
• partnlu1y pool' . aad 1CN11C were 

clclcribed by .... - .. 

- ... lopcally -
Eigbl olhcr _..... ..... -· lobcllcdmodcquolc . 

11'c Micro'"- poet .......... 
A,ppticd IO tofflC 19,000 primo,y 
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- - .... Ocputmca1"' Trade ud ladust,y'1 pouad-for -
poundtcbcmc10cquip,d,ooh ..;1h 
omcroc. 

Rldwd Fo<bc,gill, - ... "' lbe011" 1 1Cbcmcllaask.cd die 
Malhcmat:ical Alliocialioa '° coa,.. 
plcolillol~ondio..
dlellUdlon . 

However. it toeml that IOfflC ol 
the c::riticisms m1y bnc bcca ..,.. 
ptiod IO _..., lakcn out oldie 
C:::OOLat o( the~ -JO the iNue: 
may be tetOtvc:d • just • differcnc:c 
"'opnic,a ........ -.,g mctl,. -· 

'Apple's......,. ..-y a.a 
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Schools in need 
of education 
.,.,.- -. 
- ... bangdepmcd 
ol computer cchlc:ation because 
tbcir ltadlettare IIOt tniDcd 10 use 
microl - and it loob• tbougb the 
local authorities arc lO blame . 

Earlyraults-•BBCnatioD-
ol """'")' - lhal 1bough 
tdiooll have bcca rvshiog to ai;.. 

q,.;n......,.undcrthe Dcputmcnt 

al hldmby (Doi) - · their ~a1-..-...;, 
ICNDCtimatim:itcd. 

1"""'6bly. wt,;)e very -
tccbDotogy is introduced i:n10 ------ ooly the minimum al .,.;,,;,,g 
for laCben in its me . 

la ~ I primary 
tdlool bead tacbc:r pve up after 
days al IUVIP"C to set up the .... 
sdloolmicro.andastedthc1u.lbor 
d}' fO< help: the priDtiag .. the 
SCl'CCD .. invuted . An .tvisor 
(one al two ,apomiblc 10< the 
coanty) orm<d to _,. the 
IDOlllitor was upidc: down . 

Aboul 120 computcn armed in 
the tint Doi ctdivery at a Wes& 
Country Tc:achas ' Came . 
Teaclaets simply came in and toot 
them ... y. with no instructions. 
No traiDcd staff wac available at 

New angle 
on printouts 
A utility tbat cxtcods the range of a 
bard a,py dcYioe toWatds infinity 
.._ bcca r<leaKd by Softsd, UK 
cfislributo< lo< Funk Softwon: . 

The pocbg,e ;, collcd Sideways 
whidt is c:uctly what it docs. ~----.. 

thc time , ad scaariry was IOp 
priority . Thc:cou.ntyadvisoraid , in 
rctro5pCCI, •a ha.If day's training 
sc:slioa would haw: bceo u:sdul'. 

Now ,olongwitbin5tnocoonsud 

• pd< with their micro&. -
ucgivien • number tocatl about.any 
problem . 
~ half G.............,. 

sdlookhaw:scnt tclchcnonoocor 
two-day in-«rricc: courses . After 

'w,podring - · the .... priority •deciding ........ to put • •• 
' bow to orpnisc dwdren to sit in 
frt111t of it', 'wbetc to keep tapc:s', 
and ' bow to store lhe micro .. ........ 

Moll teadaas in most areas rcty 
oo limited a,ct.ice from O\"C1'W'Orted 
teacber centre wa.rdtos , and local 

- - In Giou=tcnhu< , soft· 
wwe•.,....;dedbytheloalmllcgc 
al l<dlnology . ond by ,._ sixth 
ronncn.. ln Chchcnbam tbere is a ·-r1,_.... ......... 

With t.bc ratio of micros to pup.ls 
dropping from oocpc:r460pupils to 
one per 210 bot ,.... , Iha ,..... • 
figu,cs arc ope,cu:d to show an 
even una.Ucr ratio . Facilities for 
giving leKhcn know-how ia aew 
l<dlnology - to be ;... 

""""'"'"· that migbt produce outpUt too 
broed (or• 132-c::otumn printer can 
be nm lb.rough the: utility ud 
scrolled OU.I sideways. 

At tbe momcnt on.I)' LBM PC 
users an buy the: 142 pKbgc . 
Among the prin.ten it suppons arc 
the q,son MX 81)'100 ond FX 
DIOO WO<thors<s, gnpbics pri,,
acn &om fBM itself and Otidata. 
and the dauy C ltoh Prowriter ud 
IDS Prism models. 

~~ 
~J· e·_e _i~ 
~r' 

cor1PUT E -A- F RO G 

......... tO<Of .. 0, O ION• .. , , .._,L I I I '"•• 

Cross..Channel computing 
hrla · liOtU Basic? A group of A -Frog and they're inlefCSlCd in 
,ounc:Ff'CIDll'.ICl'.l.;tbanicclinein O>mmodorc 64s.. V.: 205. Spcc'
ht.&IDOUr waots 10 hear from you , to tl'Wn$ , Newbrains and others . lr ....._ __ ...i.......,. ,.,. .... ,tobroodcayourhori:mas 

1o..i...a,~F,c,,dlooopc,.- writ.ctoSocuoa •......,...;qu. . Col
tiolll . lcgc Picm: Dubois., 71 Rue Victc.w 

1lley call the Kllaac: Compu1e- Bomd , 53017 uni , France ·. 
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AM's late riser 
c..,... ..... lhc boct ol lhc grid 

bat c:b.im.ing lhrec: times I.be: spc,ed. 
AM IMC.mational bas bundled iu 
Slaros Busiaca Moomtolhc PC ...... 

AM is better known in I.be 
priatiogud IJpCf<ttinc-....... 
but it bas a,mc in with • fully 
fonncdra.ngeo( microt.SW'bQgata 
l28K twin floppy SJ51cm for £2.29:S 
risiBg IO a 2S6IC IDxhi:ec wilb 2DMb 
oa uni disk ud witb ~ 

lioos 50ftwan: for £4,495. 
The 111icros run MSOOS , Con

current CPIM--86 (they arc driven 
by an 8M1h 8086) or an opcnting 
system c:alkd STOOS. 'But this is 

- an IBM - produd ,' said 
AM 's $UC$ and marketing accu
tivc Alex Brisbournc . He added 
that it was de.$ipc:d to allow many 
programs IO nm unaltcred - whc:rc 
lbcy won 't , AM may cvs.tomiK 
lhcm . 

- - - -- --------

The vcQionol Concurrc.at CPIM 
that AM basifflplemenlied is not) . I 
- at the momcnc this s)'5km. wilb 
mwti-tas.king , windows, con,.. 

munic:ations facilities and a degree 
ollBM-libmiy , iJandcTlal 
and the: companycxpcc:b to be able 
to offer ii in m.id,.Junc. 

The name comes from the: 
Slcoms Compu1a-y .. lhc 
US , for wt,;ct, AM (0442 422SI);, 
- UK MCI&< di,uibutor . 

Systems fade 
asdbgoeson 
One in three has been the ... rlllC for 
de Bono Tcdlnologics aflcr lhc 
beadyproausao1;,,_........, 
ml J'CU"sOO"ICCAutomatioaSbow 
(1-cl5) . 

11,e_..y , !ouodcdbyPota 
de Bono , boped to launch a dual 
proc,cuor Home: Coa,pu,e,-, • 

Z1Mb sul,..£2.500 """"""·- · and • portable - called ..,, 
(dellonoDataBase). 

- ... Bono ............ t .: 
11le maichines llaYC faded OUI Jof 
lhc time bang. but lhc datal>osc .. -.... -...· 

In fact , the cbtabac is now 
aYaibblc for installatioo oa sys&cms 
nmaiag CP/M , CPIM-86. or lhc 
Digital Equipment mini opcmiog 
system RT11/T'SX.. l.n a multi,. 
proct:S5iag set1P the database can 
be ......... by dil!cmtt pn,ccs,on 

.,,...... - - opcnting 

·- - portal>mty fn,,n oac macbiac to anodlitT the d:ata-
ba,c ..,., holds .... lhc p<wpccl to 
new users ol beiftc able to acctSl 

MClupdatccai,tingfilc"'"""'"". 
&t .. 11,500(1o.,- bouocs)il 
won 't be a casual pwc:ftaK . 

1be two microf. cnea.nwhilc, an: 
not dead yet . "Tbcrc: hive bc:cll 
certain <lc¥dopmcftlS I.hat appear 
to be coming to fruition •• said Mr cir: 
llono,b<o<.llcTollhcr.-1atcn1 
thinker . 

But be -,Id - pn:dKt wbcft 
tlocy....,.,cclhcligbtoldayas 
_-,.-~ -

• • SOFTWARE The ne" releases 

-.. It sands like a ooatradictioft 
;,, ...... . but CAO (01-940 3',06) 
has rdcmed. de: hue: version of t.bc: 
Voltswrikr word proccuiog ped 
,gc, pn:sumably for thooc who 
rOIIDd the origiaal a lilt.le: loo rough 
...i ready. The Vol- 0. 
Luc need, 128K, twm Ooppics. 
andPCIX)S I . I or 20 . Versions l'or 
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lhc TI PC ...i Tandy's Model 2lJOO 
arc due: early m J"'1C . Tbc: prioc is 
£264 plus VAT . A ..,.-t 
driven by Voicedrivc 1ecbnology
a spec:dl recogrutioo system - has 
been unveiled by 1bc. M"icro Tech
nology Group (0892 45433). Ju.t 
ask it 'What if?' and it bwric:s away 
lO find OUI. Whal for? £99:S. 
- Kwna (073S7 4335) bas 

implcmen1ed its Home Budfet 
soltwuc "" lhc budget home 
micro . II aims IO help ,OU leq) 
tract of fina.nca and al ts.9S is 
....... blychcapcrthanbloodhouod. 
~ Fannbnk is lhc name of a 
pea.age being supplied for farmers 
via Preslcl, British Tclecom 's view
data sc:rvice. So far ii is limited 10 
Soulh West Eagland but iJ pbMcd 
IO expand. OfTcrinc up,-to--the
minulC wcalhc:r rcpons. marlet 
prices. aoo EEC ...._vring , ii 
sbowdCOII tAa week totbca~ 
lannc, . 

~ 
Orte:: Wo«bcan:b, for the ()ric...l 
...i A-. bas been laund>Cd by 
CDSMaoSy,lcms(OJ02744129) : 
it is described as 'an educational 
laaulygamc '. 
_, Hotline Quiz lrom Chaltsolt 
(090SS5192)dlallcogcs,.,.. totccp 
opca lhc White IIOUK/Kmnlin 
bodinc at a time of great interna
tional tension . To do this you have 
to answa a set of quc:stiofts. h 
costs! ll.95 . 

c-s 
- Soft Conocra (0926 
496822) pn:,mi!cs a new era in 

comp1tcr pmcs with The Code . a 
"""'*'<d,pythrillC</puzzldiDcca
i;..sc:hcmc . ltcosts.19 .95 but could 
wm you a.soo. 1...c::a 1:,u, fflOf'C 

rqubrarclhcrcw.tnlspromisedby 
Mao-Gca (03444773 17)tol...asa· 
warp aces- £100 a inontb IO the 
bipes, ....... . Lascn,vp ..... 
l.6..9S. Miao-Gen hM aho issued a 
48K~vcniooolSWTret 
lor£7 .95 . 
- The Eagli,h Software Ccm
poay (061.aJS llSII) .... issacd 
Claadd Wurior for lhc «JO, MIO, 
600XL aoo MJOXL .-ocs. 
Haza.rdsindudc jaoiton. Tbc:pmc 
costs .19.95. The -y "°' also 
rdcMed Dan Strikes Bad. Tk 
Advcatwcs ol Robin Hood , MCI 
GnpmcsW-and,allat.19 .95. 



TW LW ~ 
41 3 CBM64 
T2 1 '-'-m 
43 4 BBCB 
T4 2 Vic21l 
45 9 ZX81 
46 10 -... 7 7 Orie 1 /Atmas 

•• 5 Draaon 32164 ... , 9 a-He 

GANES 

PRU DISTMUTIIII TW 
£200 C8M 41 
Cl9 SI T2 
099 AC 43 
£140 C8M T4 
(40 SI ... 5 
£199 AC 4& 
[l191175 OR T7 
£175 DO 41 
£750 AP ., 

MACHINE 
SP 
SP 
SP 
SP .64 
SP 
SP 
64 
SP 
SP,64 
SP 
SP 
SP 
SP,64 
SP 
64 
64 
SP 

£7.95 
£5.95 
£6.95 
£6.95 
£6.90 
£5.50 
£6.90 
£7.95 
£5.95 
£7.95 
£7.95 
£5.95 
£5.95 
£5.95 
£5.50 

64 £7.95 
64 £7.95 
SP £5.90 
64 £11.95 
SP 64, 0R £6.95 

Tc,;., T .. •, C\. .... £1 OOO 

LW ~ PRU 
2 ACT Sirius £2.525 
1 IBMPC (2.390 

4 A...J.U I £2.755 
3 ACTADricot £1,760 

5 DECRainbowlOO £2.359 
7 Wano Professional 0,076 
6 OlivettiM20 £2.180 

- T elevideo TS 1603 £2.640 
8 NCR Decision Mate V £1,984 

DISTMUTIIII 
ACT 
IBM 
AP 
ACT 
DEC 
WANG 
OL 
EN,CT, MIO 
NCR 

410 - Atari800XL £250 AT .,. 9 ~--10 £2.595 CKC 

These chat1s a,e oonl)lled trombOlh ~and"""""' souroes acroa Ille naoon They reftecl whal's t,appenr,g"' hogh ..-S 
di.mg Ille 1"'1nogtf up 10 Ap,15 . lhegameschatt .. .___, ___ 

-mail order IIOldepOSC-or'lyordersareoncu:lod"' -~ lhepncesquoOed .. 1or111e no-lrils-and onclJOeVAT 
lnlormol,on lor lhelOp-Seling....,..,. .. aAled Imm relailersand-11,ooughlulheco.rtryand .. ._ _.,mordll 

PCN CJ,ar!s an, oonl)lled e,cca,sr;e1y tor us by AAM.C. who can be OOIUCled on OHO:! 6596 



SPECTRUM 
Pool 
Safari 
Winged Warlords 
Magic Meanies 
Timebomb 
German/fun 
FrencMun 
Ant attack 
Frenzy 
Fred 
Astro Blaster 
Chessplayer 
Space lnl. 
Snowman 
Boogaboo 
AticA tac 
Jet Pac 
Lunar Jetman 

POLYSOFT 
THE CEDARS, 

NORTHERN HEIGHTS, 
BOURNE END, 

BUCKS SL8 5LE . 

CDS ....................... 5.80 
CDS ..................... £5.80 
CDS ..................... £5.80 
CDS ................ ..... £5.80 
CDS ..................... £5.80 
CDS ..................... £5.80 
CDS .................. ... £5.80 
as ........................ £5.90 
QS ............ ............ £4.80 
QS ........................ £5.90 
QS ........................ £4.80 
QS ..... ....... ............ £6.95 
QS ........................ £4.95 
QS ............ ..... ....... £5.90 
QS ........................ £5.90 

COMMODORE 64 
Colossus Chess 
Boogabbo Flee 
Sting 
Aquaplane 
Ring Of Power 
Space Pilot 

OR IC/ATMOS 

ATMOS 48K Computer 
ATMOS PRINTER 
Rat Splat 
Orie Munch 
UltimaZone 
Defence Force 
Hobbit 
Orie Base 
Orie Cale 

ULT ...... ..... ........... £5.00 Languages 
ULT ...................... £5.00 Bozy Boa 
ULT .......... ............ £5.00 

CDS ..................... £8.90 
QS ..................... ... £6.95 
OS ........... ............. £6.95 
QS ........................ £6.90 
QS ........................ £8.90 
ANIR .................... £6.90 

£165.00 
£145.00 
TAN ................ ...... £6.95 
TAN .............. ........ £6.95 
TAN ...................... £7.95 
TAN ................... ... £6.95 
TAN ................... . £12 .50 
TAN .................... £12 .50 
TAN .................... £12 .50 
TAN .................... £10 .95 
CDS ..................... £4.90 

Alltapesorlg lnals -not p lrat es. 

Please speci fy One 1 A1mr,s 

Alt orders despatched by return . 
All pr ices INCLUDE VAT AND POSTAGE . 

Make the most of your micro with these two new books 

COMPUTING 
WITH THE 
ORIC 1 
Ian Hickman 

This new book is for all users 
of the Orie 1 micro. It 
complements the Orie 
Manual and can be used 
alongside ii. An introductory 
section covers the initial 
switching-on and setting-up and is followed by some 
simple BASIC programming. Later chapters intro
duce more advanced BASIC. high-resolution colour 
graphics, the sound feature and interfacing, with a 
special section on the printer and another on 
machine code programming. A number of original 
programs are included in this practical guide. 

Sohoover 160pag11s 0 4080 1444X £6.95 

BBC MICRO 
PROGRAMS IN 
BASIC 
Derrick Daines 

A bumper collection of 27 
games programs which 
utilise the excellent graphics 
and colour facilities of the 
BBC Micro. The games will 
run on the Model B or Model 
A with upgrade. Derrick Daines presents an 
absorbing variety of programs - you can run horse 
races, play word games. shoot torpedoes . . . even 
take on the role of Moses leading his people to the 
Promised Land! Each program is introduced with 
details of how it works. how to play it, the effects 
produced. and a list of variables used. 

SoltCOV(K ,2spagss 0408014156 £5.95 

Av ailable from all good book sellers 

N ewnes Technical Books Borough GrHn , S.nnoab, Kent TNlS BPB 
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Confusing controls 
cause chaos 

Having bough1 my first computer(• 
48K Spcc1nam) in January, I have 
acquired a number of games. some 
good. some not so good. 

However, I find 1t cxlrcmcly 
irritating that progrommcn. do not 
stick to thcsamccontrol scac h time. 
so much so tht I will not now buy any 
game that does not cilhc r use 
standard cursor key con1rob (like 
'Sp lat!') o r does not allow )'OU to 
selea the keys to be used (also like 
'Splat!'). 

In thi s respect 'Xad im' is useless 
since it presents tv.o alternatives. 
neither of which uses standard 
(thost; shown on the computer) 
keys. ' I lungry Horace· is quite 
impo5Siblc for me as. having 
reached the cxi1 on ·splat !' SC\.Cral 
limes , my lingers arc educated 10 

use the keyboard notat tOns whc rcas 
Horace use.s different d irection 
cont rols. 

PCN £10 Star Letter 

Inadcntall y, on reaching the uit 
on 'Splat!' you still cannot get out as 
the game reverses to level 1 but at 
the speed of level 7. 
Ml to na, 
Formby, Mtrstys ldt 

Joysticlc.s might ,mcro.u your fingtrs 
.. . butyouho~<topomt - Ed. 

Would you 
credit this? 

ps . . 
don Access ~nee 11 covers my 
experiences in using the Access 
credit card for mail order . 

In theory, using cred it cards for 
mail orde r should be a fast. prob
lem-free way of buying products 
through the pc,61 - not so! On 
September 16 I placed an urgcnl 
telephone order with a UK com
pany expecting the product to be 
shipped that day. 

When it had not arrived by 
Scp1ember28 J phoned to sec .,..hen 
it had been shipped. I found 11 had 
not been shipped at al I so I cancelled 
the order. 

I was therefore: c:xtrc:mc:ly sur· 
prised when. a t the end of October. 
the goods arrl\·ed shortly followed 
bymyAcccs.sslatement. My Access 
account had been charged on 
October3but the goods no1 shipped 
un1il October 10. Additionally. the 
address on the goods was incorreC1 
(Chorley, Hanis rather lhan Chor
leywood. ll erts) and so ii arri\'ed. 
via I lampsh1rc and Chorley. Lanes. 

Because of the roundabou I dehv· 

Don't carry a LOAD on your shoulders, 
unburden yourself on PCN's letters page. 

cry the packaging was in a ,·cry bad 
sta1e - incapable of surviving the 
return journey. I lhcrcfore"' rote to 
the managing director of the oom· 
pany advising him of this fact and 
suggesting the company collect the 
goods. At the same time I wrote 10 
Aoccs.s. The only real r~ nse was 
a letter from Acc:es.s $lying it had 
con1actc:d the retailer who had 
wri11en to me- not so. 

In January I again wro1e to 
Accc:ss who showed remarkable 
lack of interest. The only outcome 
was that the company phoned me 
and since they found it impossible to 
collect the goods I returned them. 
'unopened. in their original packing 
on February 14. 

To dale there has been no further 
response from either Access or the 
company concerned-possib ly the 
goods did not survi,.·c. 

The only good point is that at 
least I ha,·e not paid for the goods 
(althoughmyAcccssaccountshow.!i 
an outstanding balance and ever 
increasing interest charges associ· 
atc:d wit h it) and I now ha,·e a 
Barclaycard. 
/Hall. 
Cliorlty wood. llms . 

Hacking-a homely 
occupation 

While computer 'hackers' and 
hacking is a scnous problem to 
many people and organisations I 
must admit the thought of sitting up 
all night plugging at a mainframe 
hoping for a break (excuse the pun) 
sends a tingling up my spine . 

I am by no means knowledgeable 
in the art of hacking. the tru1h LS I 
jusl know some thmS,' I pteked up 
from readingarticleso n 1hesubJcd . 
The trouble is thal . sensatK>nalism 
being what it 1s. sometimes fact is 
replaced by 1his year's fiction. 

I don't know if I am right in saying 
1hat in Amenca the hackers arc 
fairly well established and very 
proficient. I think they have an 
easier time or it 1han their Briush 

counterparts . 
Computers most-used in Britain 

lac.k the technology for hacking. I 
know modems are cheap and corn· 
monplacc, but they limi1 the user to 
Prc:$tc:1 and other databases: and are 
not versatile enough for hacking. ls 
it possible to link up to a modem 
and, knowing a phone number. 
break in10 an 01herwisc rcstricccd 
da1abasc without a more powerful 
machine than the Spectrum or 
BBC? 
Paul Con,wlly, 
Nc,,,.-costlt, N. lrtlond . 

Ewntht ZXBI could do 11, Paul. No 
doubt rtodus w,11 tell us of their 
succw. - Ed. 

Roll over 
Beethoven 

I would lo,·c to explain why music 
cassencs cost half the price of 
computer games cassettes. 

Beethoven's 9ch runs I Yl hours: 
docs Mr Wigglc:sworlh (Issue S6) 
claim 10 have soh•cd 1hc Hobbit m 
I Y.i: hours. Further. Beethoven 
sounds thc:samc:c:vc:ry time I play it, 
and the graphics are poor. 

Why should I reward an orchc:s· 
tra ror spending I ,OOO man hours 
no, producing an original work of 
art . Very few Pacman clones make 
PCN's best-se ller charts . 

I am currently writing a game I 
hope will 5ell. It certainly can't be 
wriuen in I 00 hours - ii needs 
10,000 lines of machine code (as 
much 1e~t as a paperback no,·cl) 
and, unlike pop music. if even one 
word is wrong ii ,..,'On't sell. 

Likcallauthorsoftapc:sforh<>me 
use. current Parliamentary leg.isla· 
tion will require my tapes 10 be 
pa.sscd by the British Board of Film 
Censors and I worry more about 
corrupt civil servants and profes
sional large-scale piracy than 
amateurs making back-up copies. 
E.Jaclc.son, 
Simpltx Research, 
Londo11, E.5 

As a matter of fact, 
what about the Lynx? 

( ) 
small micrOfi do not ha,•e factorial 
functions. This may be true of most 
s:mall machines but no1 of the Lynx. 
which docs have this mathematical 
function, along with a few 01hcr 
uncommon ones. It will return 
values up to and including 49!; 50! is 
out of range as 9.9999999 x 106' is 
the largest number the Lynx can 
process. 
A Rtndoll , 
Middlaborou gh, On-<tfand. 

What price 
punctuation? 

Asoneof M,keJames· publishers. I 
was interested 10 read the reccnl 
review (Issue 55) of ·Language or 
the Dragon '. 

Big raps over the knuckles havi na 
been applied (as commended in 1he 
review) over the number of typos. I 
belalcdly tracked down !he review· 
er to find out just what these errors 
amoun1ed to . It turns out theY. 
amounl to nothing more than thC 
odd capi1al leuer here, and a 
comma !here 1hc: sort of 1hing that 
gcumisscdsomc:wherebctwccnus. 
the author and the printer . 

So when the reviewer suggests 
that the book deserves an entry in 
1he Guinness Book or Records (for 
the computer book with most 
errors) , surely this aocolade ought 
instead be awarded toa book where 
the errors occur within lhc prog· 
rams-w htCh are actually acknow
ledged by the reviewer to be in 
pcrfc:ct \\'Orking orde r. 

Funhcr. it seems 1he reviewer 
has no quarrel with Mike's lrc:at
ment of the subject matter . 

Mike's mistakes. it seems. Iles in 
his use (or rather misuse) or 
punctuation mark.s! Surely commas 
and semi-colons - in text ralher 
than in programs - arc not "'"onh 
making a great fuss abou1. 
Graham Btteh, 
Sigma T«hn icol Press, 
Wilnulow. Cheshirt. 

Not trut. Mr Btteh . Errors in ttxt, 
ho,,,.'tvtr small, suggrst ,noccuratt 
proo/rtading. lnaccuralt p roofing 
suggQts trrors in programs. This 
wm11't tht cast htrt, but unlas wt 
hod tritd it ou1, othtr reodtrs 
couldn'1 havt btt11 so surt and a 
ustful book might lun't gont un· 
used. -Ed. 

Shate your thoug hts in lhe 
UK's liveliest micro week ly 
letters columns. Funny , feis1y 
or fanciful . your letter could 
win you £ 10 if il's of star 
status . 
Wllff('JO: Random Acces s . 
Pu sonalCompurtr NtM·s. 
VNU .Evelyn House.62 
Oxfo rd Street. Lpndon W JA 
2HG. 
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Lost in a maze of bits and bytes, trapped in a forest of errors, bugged by Basic? What eve r the problem , 
CALL on us. Our panel of expert s 1s at your command . 

Write to: Routine Inquiries. 
Pusonal Computer Ntws. 
VNU . Evelyn House. 62 
Oxford Street. London WI A 
2HG. 

It's worth a 
wait for a printer 

Qlh ave aS inclair QLo n order 
and want to buy a pr inter to 

go wllh ii . The main pu rpose or 
the prin ter is to product a good 
quality pr int when writi ng re 
ports on the "'·ord processor. 
Howe, ·er , I ,rnu ld like it to be 
able to print grap hks. 

At the moment Ja m ro nside r 
lng the Brother EP44 or Sllve:r 
Reed EXDIS, as I gather they 
can prin t with •nea r da isywheel 
quality' but I have no Idea or 
their gra ph ics capab iJily. Could 
uKr denned grap hlcs be 
pri nttd , ordesignsd rawn on the 
TV display be copied? 

I "''ould like to be able to 
produce AS lu llets which in
dud e grap hks and writi ng. Any 
advice on the pr inters men
t ioned would be grea tly apprecl · 
attd. 

Obviously I am going 10 hne 
to wall a few months for th e QL 
to arri ve, but do you th ink it 
would pay to wait a rew mont hs 
longer ror the prin ter , as better 
q uality dot mat rix printers be
come cheape r? 

Also, will colour prin ters with 
a lette r (or near letter) quality be 
avai lable In the not too distant 
future? 
C J Flint, 
Welwyn Gard~n City. fl trts. 

AThe two prin ters you men
tion will cenai nly give you 

good quality print, but there are 
a few cons as well. first , you'll 
find thermal paper is a little 
limp, so if you were send ing out 
business letters on it they might 
look too nimsy . We haven' t 
seen the Silver Reed, but in th e 
case of the Broth er, even when 
using a carbon ribbon you need 
light ,s hiny paper to get the bes t 
result. 

Now as far as graphics are 
concerned, you'll be on even 
dodgier ground . You 'll need 
software to allow you to do a 
screen dump . and while this 
should be available for the mor e 
popular printers, ;~ Epson, 
Star. Seikosha, ifs unlikely to 
appear for the more exotic 
printer /typewri ter kind . 

You'll also find that those 
you mention are a bit more 
expensive than standard dot 
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matrix printers , so if you just 
wanted a printer. not a typewri· 
ter , it would be cheaper to look 
elsewhere. 

There are printers available 
that would almost fit your bill. 
but you'd be right to hang on for 
a while for new techno logy1" 
lower prices. Ther e were a 
number of interesting looking 
effon s at the Hannover fair this 
spring . and we should be seeing 
them in this country durin g the 
summe r. 

You'd be right in think ing 
that colour printers could fit the 
bill in a coup le of years' time. 
Dot matrix printers are acquir
ing denser and denser heads. 
and the Japanese are cur rentl y 
working on printers that cou ple 
supe r-high den sity print heads 
with three-colour ribbons. 
Once this issonedout, it will be 
poss ible to produce full colour 
printouts on a sort of RGB 
basis. 

Currah·Atic Atac 
gossip is untrue 
ftl have a Curr ah Speech 
~ system for the Spectru m . 
The unil itself is excellent, but 
the advert said that it would 
work wilh Ultimate's AticAtac; 
ho"'·e.,·e.r , I find the game NEWS 

itsetr when 1 lr y to play it . 1 can 
play ii without the synthesiser , 
but l', ·e lried many other copies 
of Alie At.a<: with the same 
res ull . 
Colin Cheung, 
Wallington, Si,rrey 

A Someone seems to have 
Ks taned a rumour that Atic 
Atac is compa t ible with the 
Currah-itisn't. Youdon'tsay 
whose adve n isement it was chat 
made you buy i1, but we believe 
that someone made a mistake at 
one point, and the rumo ur 
staned from there. 

You 'll find some add-ons can 
int erfere with the ru nning of 
panicular prog rams. and this 
would seem to be you r p rot>
lem. If you want your mone y 
back. and sti ll have a copy of the 
advert isement. you seem to 
have a good case for a refun d. 
Oth erwise you'll just ha\'e to 
unplu g your Currah when you 
want to use it. 

Atmos loading checks 
are over-careful 

QI Int end to purchase an Orie 
Atmos al the end or lhis 

mont h, bu t I r ead th al the 

machin e has carried o, ·er a tape 
loading problem from th Oric-
1. lstbtrea taper«Orde. r on the 
market compa t ible enough to 
tradk:a te this, or at best cut the 
chances of bad loading ? 

Also, would the lkon Hobbit 
match th e Atmos? 
PAndr ews, 
Doncaster, Yorks. 

A You're half right about the 
KA. tmos. It doe s indeed have 
tape loading prob lems. but 
they' re not carried over from 
the Orie-I. The Atmos runs 
through a considerab le number 
of error checking rou1ines to 
make sure it' s loading a prog
ram properl y, the net result 
being that the machine often 
thinks it's failed when it's 
succeeded. A case of too much 
of a good 1hing. 

So ifs reall y nothi ng to do 
with the tape recorder. The 
trick is to use the routine on the 
tape th at comes with the Atmos 
to disable thi s error checking . 
Th e Ikon Hobbit, u nfortu nate
ly, won't work with the Atmos. 
If you want to improve your 
storage. it would be best to save 
up for somet hing like the Byte 
Drive 500. 

Sound advice 
for Spectrum 

gAn there any kits (aro und 
.£.SO) availab le to tu rn my 

48 Sptttrumlntoasyntheslse r 
type machine, with full sound, 
thrtt or more sound channels, 
and with dru m capabilities. 

Secondly, I'd like to know irt 
am ab le.to usejoy sllcks plugged 
into the Sinclair Interfac e 2 with 
games not in ROM form ie 
cassette games. 
Ro~n Goody~ar, 
WorctStt r. 

A The best you're likely to 
ffa chieve on this front is to get 
a separa te sound board that 
incorpo rates a sound chip. Thi s 
will give you three sound chan
nels, but you'll have to write 
most of your own software for 
it, and no way will it turn your 
Spectrum into a proper music 
synt hesiser . 

Phone Maplin on Sou thend 
(0702) 552911 for deiails of 
what's avai lable. 

Interface 2 is simply a joys
tick interface that has provision 
for canridge games, so you'll 
have no prob lem running cas
sette games with it , provided 
the manufacturer of the game 

has made provision for using 
ln1erfaee 2. 

More and more manufactur · 
ers are doing this, buc you'll st ill 
run across many games that 
won' t work with Interface 2. 

Kempston Interface 
software update 

QI recently purchased a 
S.ikosha GP-250X dot mat · 

rix pri nter opera t ing from a ZX 
Spttlrum and a Kempslo n Cen
tro nics interlace. I hine not yet 
been ab le to obtai n sc.reen copies 
other than text. I have tried the 
program listed in the lilera ture 
ror the Epson prin ter , but th is 
does not help. What software or 
routi nes cou ld sort out this 
pr,obltm? 
Roger Davirs, 
Uanf yllin, Powys. 

A It sounds as if you have one 
Ko r the ea rlier issue Kemp
ston int erfaces. Th e currerlt 
ones go out with copy software 
for a number of major printers . 
including the Seikmha. You 
can however get a copy of the 
curr ent software by con tacting 
Kemps1on (0234) 852997. or 
writing to the company at Unit 
30. Singe r Way, Woburn Road 
Indu stria l Estate , Kemps ton, 
Bedford. 

ZX LPrint Ill 
compatibilities 

9.Could you tell me if the 
Euroe.lectro nics ZX LPrint 
is compatib le wUh Tasw ord 

2, and if the lnterlact operates 
from lhe Ba.sic keywords L LI St 

and LPR.1_:,,rr like th e ZX Printe r? 
DSnowdon, 
London £18. 

Awe haven't seen the LPrint 
Ill yet, but as it's an upg rade 

of the LPrint II it' s not likely 
you' ll hav e any problem s using 
it with Tasword. As an aside, 
anyone with a printe r interface 
not covered byT asword 2 might 
like to contac t Tasman Soft
ware on 0532 438301, as the 
company is understandab ly 
keen 10 have Tasword ope rable 
with as many interfaces as 
possible. 

The ZX LPrint 111 can oper
ate with LLIST and LPR INT, 
and 'Euroclectroni cs also sells 
screen dump software that will 
allow you to use CO PY with a 
nu mber or major printers . The 
company's address is 26 Clar
ence Square, Cheltenham. 



Mor e hint s and tips to mak e programm ing a little easier. 

If you ha, ·e found any unusual , 
de, ·er, neat , or ju st pla in fasci· 
nating lrk ks or ti ps that 1ou 
think may beor Interest to other 
readers, why not send them in to 
Microwaves. We pay £S for 
enr y tip printed and e,·ery 
month" '' will award £25 for the 
tip that we consider to be a 
Megawa,·e. 

Send your contribu1ions to: 
Microwa,•es, PCN, 62 Oxford 
S1rut , London WIA 21/G. 

Unlistable Lynx 
program protection 
POKE &6218 when added to the 
beginning of a program will 
mak e it unlistable and will cause 
any input to be rejected once 
the program has been stoppe d . 
For this reason the program 
must run automatically as soon 
as it is loaded. 

&621o/c holds the pointer to 
the input syntax checking table. 
&15'!0 on power up. Th e roKE 
given above changes the poin· 
ter to 0000 and any attempts at 
input will be slopped . 
Bob Towtrs. 
Hamiltori, S1ra1liclydt 

Oric's graphics 
extended easily 
A s many read ers may know , the 
Orie·! boastsadisplayof28x40 
characters . yet it is impossible 
to place characters onto the top 
line without reso rt ing to 
POKting them individually. 
The O ric· I reserves this line for 
syste m messages, just like 
Cccfax and Oracl e. 

Ther e is a simple solution to 
allowing direct access to this 
line via the print statement. 
Simply type: 
POKE*26D,88:POKE# 26F,28 

This sets the sta n of the 
accessible display file 40 bytes 
back from the original position 
and so incorporates an ext ra 
line of 40 charac ters. The 
second POKE tells the Orie that 
there are now 28 lines as 
opposed to the original 27. It 
will work on either 16 or 48K 
model s but it does have the 
following drawback s: 
• Direct use or PAPER and INK 
sta temen ts will not a her the top 
line (as it does the ot he r lines) 
until a CLS is executed. 
• If PAPER7 is selecte d che 
status messages (Loading . 
Saving ... CA P etc.) will not 
be see n. 
• When ever the machine is 

Key notes on the Commodore 64 

10 

J-lere isa roucine fort he Commodo re 64 to provide one of thr ee 
audible tones to indicate a key being pressed. The Return key 
gives a high pitched 1one, the curso r and funct ion keys are 
indicated by a medium pitched tone and the alphanum eric keys 
give a low tone. 

The keyboa rd reed back routine could be included as part of a 
Basic program or used while entering programs. It also provides 
a co nvenient mea ns of experimen ting with the various 
waveforms and enve lope controls to alter the sound prod uced. 

Th e keyboard tones are switched off by pressing the 
Ru n/Stop and Restore keys. and can be re.initialised by 
entering svs ,o(NX), Line 70 will prevent the prog ram from 
crashing should any of the DATA statements have been entered 
incorrec t ly. Thi s line can be remO\'ed once the progr am has 
been run successfu lly. 
SA Sassoon, L<mg S1ra11011, Norfolk 
10 REMXXXXXXX KEYBOARD FEEDBACK xxxxxxxx 
20 POKE 54275 ,8 . ~EM PULSE WIDTH 
30 POKE 54277,36 -~EM ATTACK/!JECAY 
•0 POKE 54278,9 :~EM SUSTAIN/RELEASE 
50 POKE 254 , 65 : ~EM WAUEFORM 
51 : 
60 FOR 0=0 TO 54 : READ MCOOE , POKE 50000 
+D,MCODE :T=T+MCOOE .~EXT 
70 IF 106539 THEN PRINT .. PLEASE CHECK O 
ATA .. :END 
80 SYS 50000 
90 DATA 120 , 169 ,98,141,20,3,169,195 , 141, 
21 ,3 ,88 . 169, 15, 141 ,24 .212 .96.165 
100 DATA 197,164,2 54,136,201 ,64 ,240,2 2,1 
62, 128,201, 1 ,240 .12, 162 ,64 ,201 
110 DATA 8,1 44,6,201 ,51,240,2,162,!6,!42 
, 1 ,212 , 200 , 140 , 4, 212 .76 ,49 .234 

Data statements in 64's memory 
The followin g program for the Commodore 64 can be used to 
make writ ing DATA statements a lot easier. It convertsan area of 
memor y in10 data statemen ts. starting at a specified line. 

Run the program and enter the first line number you would 
like to be used, then ente r the stan a nd finish add resses for the 
app ropriate data and watch. 

Th e maximum amount of data th at can be used. at any one 
time. is 144 b)1es. 
Jama Marsd en, Eastbourne, East Sussex 
J rotE,.. "'be 8tPC* E._ ?'ll1J ,(. 

... l""LF1lUPU T"O !PST LJUF tM1PEP" rltl 
lrl H,.~OOPLU'"' ~s .n11rt1Putf 

4 IUftJT•STAPl A[l[IF'FSS" ··S 
~ Jt#'>UT " FHU S H ADOP£<':,'"" ·F 
~ Jr~·-rTHrlff."Rltll" :i9 ... ftODf,'E~ EPr--OF;sr:C-OT04 
-, IFF"-s· l44TfCtlf'PIIIT"MttX onrn I S 1·14 BVT["-e." :(,nT04 

f'FHIT .. :l!(" 
q f->F' ltlTLU, .. DATA" t •C•C I I 
10 FOPY•ST~• It; 
11 irv·rntFtlPRJUT" II N:r-0101·:1 
12 P•Ptn:,v>1F"J•STF· t, ,f) 
1 f'f.•Pl,.ol- 4TIJ.• Pt: (lFtl• PO-I» 
14 IFv ··,~+1(.THE'llf' f f'tt' " 
I~ PRUITPS, :tlF:"VTV:F"Pltll 
lb S•<:::•17:lU•U H : 
1:' JFS:t (JPC•~T HC"IK.Ofn l 9 
ls.l OOTO'l 
I~ f"PIUT"C.OT023" 
20 ro,:·v·1 T('I(' • 1 
21 POt(-;~O•Y , 1'3:HCX TY 
22 POtFl9· '"H:PP HtT'~i:(UO 
r , PPJUT".il.3,..IHTA .. ,.-.u1rtlT " (HT(PED." 

switched from IIIRES to n:.XT 

mode . the Orie always resets 
back to a 27x40disp lay. 

To return the Orie back to 
normal, type: 
POK£#261),128:POK£# 26F, 
21:PO Ke DF..EK (#260),o 
Nlones, 
Middl esbrough. Cltvtlar,d 

Simplified editing 
ontheTl·99 
I ha\'C recently discovered a lip 
about editing Jines which Tl·99 
owners may find useful. 

As you may know, to edit a 
line in TI Ba.sic you have to 
enter 1:..01T and th en the line 
num ber (like in extended 
Basic). Instead. if you just type 
in the line number you want to 
edit and then pre ss •C"l"N ·x· or 
·r.:. that line should come up 
onco lhe screen in edit mod e. 
Shahid Sarwar, 
Lc11dot1NW8 

Reversing Oric's 
redefined characters 
Many programs for the Orie - I 
make use of lhe user defined 
characters, bu1 this has the 
disadvantag e that when the 
program finishes the eharac 1ers 
remain red efined. There is a 
method or correcti ng this and it 
requi res just a single CALL. 
Insert CALL#l-'888 before each 
END or STOP statement. 

The rout ine a1 this address in 

ROM doe s a number of things. 
First it resets the VlA and 8912 
chips. enabling th e keyboard 
and switching off the sound . 
Next the cursor. key·click and 
VDU are enabled. the 1NK and 
PAPER colours arc se t to black 
on white and the screen is reset 
to its original format. Then the 
character sets arc defi ned. 
(Note that if you on ly want 10 
reset the alternate character 
set,CAU.. #F1rnwill do the job.) 
Fina lly Caps is switched on. 

Thr ee other addresses to 
CALL that might be useful arc : 
#Tw, #cooo, #cJOJ. 
CHamilton, 
Btlfas1, N. /rt/and 

Make your Orie 
unstoppable 
While looking through the 
Oric's ROM I found the follow· 
ing useful CAI L It a llows a 
Basic program to be executed 
from machine code. Just CAI.L 
or JMP (from M/C) #c-,t,5 and 
thedfec t is identical toentering 
RUN. 

This may be usefu l for sto p
ping 'software pirat es' who stop 
auto running programs. f fence 
using: 
P0Kl:.0.76:DOKE1,#C765: 
DOKE#IB,NF,26:CSAVF." 
Pk00 '',AU0,AO,EDE1:K(#9C) 
should make th e program un· 
stoppable. 
Jamts W Eibisch, 
Chtlltnham, Glouctstershire 
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F world of oonvcnicncc comput ers 
has arrived with a vengeance . 

A happy oonvcrgcnc:c of afford
able CMOS memory and similarly avail
able flat -screen tedtnology has r<:eently 
resulted in a •first OWi ' of imprcssivc 
loo~i ng 111>-held or reason ably poruble 
dc:sk~top system s. When it comes 10 
run ning standard operating systems (and 
these days that means MSDOS) the 
lorger , di>k-bascd , full-scn,cn luggables 
still rule the roost . but if you're into real 
portability and you don't particularly 
want to run lotus 1-2-3 then one of t hc:sc 
oonvenienoe computers could be for you . 

The Grid Compass features bubble 

•Timm. 
Geof Wheelwright, Ralph 

Bancroft and Richard King 
enter the realm of the 

takeaways. 
memory. an BO-column by 24 display , an 
electro-luminesoenl screen and a £5,000 
priec ~ - It has the unique distinction of 
being used on the US ,pace >hut tle , 
where it was rode -named SPOC (the 
Shuttle Portable Onboard Compute<) . 

Second is the Husky Hunter . a very 
portable port able that is half the size of 
the NEC PC-8201A and Tandy' s Model 

100. It has SOK. a CPIM operating syste<n 
emulation and features a 40-column by 
8-linc LCD display . Memory an be 
expanded to 208K and the machine is 
supposed to be waterproof and unbreak
able . The priec for the basic machine is 
£99"1. 

1be final miao in this selection is 
Canon' s X-07, thc dw:apcsl in the a.arrcnl 
crop of portables , but also the least 
powerf ul. 11 does . howevcT, have ii$ 
innovations including a unique 'credit 
card ' RAM storage system. The X-07 is 
not yet scheduled for release in this 
country . but is expected to sell for about 
£250 when it arrives. 

A Partv or portables 
n ..... .,.,. a( ....-. die 

Oriti o.i-, ii - • fast or • 
....... die~

... .. • llill apa!IM , lllinly OD 

............ a(..,.. . 

Preuatdoa -------.supplied ............ I sillp disk time iD a .,._,.. .... -.(lib-
_,... ... , .......... oplioDII -,... ............... -.-............. ..., .... .... ............... ,..... __ .,.._..... .. _.., ....... ,.. __ __, __ 
flime s,.._ - - IIC -1ool< ... 6e ........ Cllddy . I n,. .-----......,to., ..,...._.,die ......... -
...,.. .. dill• fld foll off die -
.. ID die laor , bat OD ...._._. 

pawr4Pil ...... tolite-llO ................ 
.....,._ ........ lldlelitle,dle 

... pmliom oldie IOp - tills ap 10 

.-,tadldombercolouedftal 

pu..t to die mual 40 eolumm by 8 lines . 
This mnubble rnolution is achieved 
- a new kind of screen called an 
dectroluminc:Kenl display . The ttWlt,. 
• Krea1 dial ._ pn:viously only av&1I· 
able by woy of the traditional bulky 
codoodeniytube . 

Tiie keyboud has the ..... , keys plus 
two marked "Code". Unfonuna1ely , they 
were located either side of lhe ,pace bar 
- pro-' inoonveoient . A similar 
crilicism applies to the down cunor key 
- tended to be hit imtead of the return 
key on its iamlcdiatc left. 

Ulllike die pttVious portables . the 

Grid don not have an integral battery 
power pock so II as only as portable as Ille 
ncarcu maim sock.cl . 

However . for an cxtn DSO. you can 
gel a portable battery pock/fflUICT unit . 

la UN 
1be imlial cnthm&a:Sm for the look and 
feel of the machine soon pve woy !" 
fruslnit!Oft as "" tncd to p:t to pi .. -
the Gnd operating system . In an 
attcmp< at clanty and eae of use die 
s)'>lcm require> the _, to eomplctc an 
on'*iCl"Cen form to caU up an appticatioD 
and ,,. as,ociated data file . 

As a mull . $0tl!Clhing as umple as 
deleting a file mcam C0111plcting lour 
separate ftekb on two 5epUalC forms: a 

procns made easier (but more ~ 
COIISUIAing) by calling up a tllCIIU of 

posublc options for each field . 
u .. ng the cunor control 

keys you olr.ip to the 
option you want 
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and press return. On compleuon, the 
Grid asks forconfirmatK>n. 

Many operating system commands are 
effected using the code and another key . 
This has the virtue of Stmpliaty but can 
be confusing to a first time user . Another 
frustration tS the time talc.en to load a file 
or application from the bubble memory 
(or. indeed. the disk dn\.'e) and that with 
a fast processor and maths co-procosor . 
A weak link m the chain somewhere, 
perhaps. 

The Compass hti a minimum of con+ 
necuons to the oust1de world . A GPIB 
(or IEEE as 11 1s usually known) connec 
tor is U5Cd for hooking up the disk dnve 
umlS. The RS232CIRS422 will help with 
printers, modems and other scnal de
vlCCS. though 1he U5C of a non-standard 
connector may creale unnecessary d1ffi
cul1JeS for those who already have th1.s 
kind of equipment. The lack of any kmd 
of monitor output and a Ccntronics 
parallel interface is unfortunate. 

The Compass al.!,O has two sockets 
marked telephone hne and telephone 
audio . They ha,1e been designed to work 
""'1th an integral modem which is provided 
v..11h the s1andard machme m the United 
States . So far . the UK approved modem 
is not available. but ~hould be 'in the near 
future' II wall add £800 to the prtce of the 

basic model or £ 1.060 1f you purchase u 
as an upgrade to your existing madune . 

In the States Grtd operates a servtee 
known as Gnd Central which not only 
provtdes a means or obtaining software 
but also for the rov,ng micro user to use 1t 
as yet another storage device . When out 
and about you can send a data file ta 
Grid Central and download it again 
back m the office . The intention is to 
offer a s1mLlar SCrvtCC an the UK. 

Software 
If you thmk the Compass as eitpcnsivc, 
take a deep breath. The software costs 
extra. Tbc Gnd integrated management 
soflwarc costs £785 and includes spread
shec1, 1cxt editor. fihng system, graphics 
generaror and printer and plotter driving 
routmes. 

The MS DOS operating s~tcm sets you 
back £ 135 and applications h kc Lotus 
1-2-3 and Wordstar will cost £435 each . 

To take advantage of these apphca 
t1ons you wtll need the disk dri"c umt . 
The basic 256K machine can rcahstically 
hold two apphcat1ons together with their 
associated data files and the operating 
sy~tem. But you can unload files to disk 
and upload new applicahons, as you need 
them. into bubble memory. 

The available MSDOS software covers 

- ----------- - -

all the top selling utlcs Apart from the 
ones already mcnhoncd MultiPlan, 
R:Basc 4000. dBasc II. Condor (sencs 
20-3) and TK!Solver arc olfcre< The full 
range of Microsoft languages cau also be 
run on the machine. 

Verdict 
As with a Rolls-Royce. 1f you need to ask 
the price you can't afford It . The same 
cptthct must surely apply here . The basic 
machine plus Grid's own software. plus 
single disk dn"e and integral modem will 
set you back £9,000 . Not surpnsmgly, the 
manufaccurcr sees its buyers as top 
cxccuuvcs m top comparnes for whom 
.£9,(XX) for an executive style status sym
bol i.s small change . 

But docs the price Justify the quahty of 
the product? The answer must be no. 
C.Crtamly. it 1s well made and looks very. 
very nice . But inside the box 1s a 
computer that offers httle more than the 
Sharp PC5000 (Issue 51) priced at £1374 
or the Gavtlan whdl costs something like 
twice that. 

Thc innovauve screen technology is 
undoubtedly the maJor attraction. But 
the slow aa:ess times on the bubble 
memory , the user violcn1 menu system 
and the need for an external power 
source arc ma1or d1s1nccnt1\.·es. 
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M.D.R. 
"JOIN NOW-WIN ONE OF FOUR SINCLAIR QLs " 

SAVE ££s- CONSULT US! 
Whether you 're thinking of buying a micro, peripherals, or software. for business or pleasure 

- consult us and we will advise you as to making the Right Choice . 

ALL FOR £10.00 MEMBERSHIP FEE 
• H you know what you want , we can supply all hardware , software and peripherals at a 

GREAT DISCOUNT (10-200k) 
Examples : 
SANYOMBC555 £810+VAT 
COMMODORE 64 £143.65 + VAT 

• H we can't help you , we will give you a 

Write to us at: 

FULL REFUND 

MDR 
27 Belleville Road, London SW11 &QS 

- staling what your purpose or user-problem is, or what particular piece of Hardware/Sollware you're 
inleresled ""· Please enclose a cheque or postal order made out to MOR tor £1 o.oo. 
THERE ARE NO HIDDEN CHARGES REGARDLESS OF THE AMOUNT OF TIMES YOU 

USE OUR CONSU LTATION OR PURCHASE SERVICE 
We will reply to your letter by phone or ., writing within 1 o days, or you win receive a Full Refund. 

:;~ 

MDR 
•>COMM ·-· :~ m,,,, ==-.,.._.....,._ .... ..A.T ........... -

MOR's MOST EFACIENT MAINTENANCE/EMERGENCY SERVICE 
AI.L YOU PAY IS 14% If llaillwa e cost ,er year 

What you get 
24 llr EMERGENCY SERVICE 
48 ltr REPLACEMENT MACHINE SERVICE 

OFFER OPEN TO BUSINESS 
AND HOME USERS 

And if you do not use the service you get haft annual premium returned 

Write to IIDR for more information stating machines/peripherals for COWi' 

l ~CH EOOE/POSTAL ORDER FOR £10.00 WHICH SERVICE YOU REQUIRE 

PURCHASING O 
CONSULTANCY O 
MAINTENANCE O 

ALSO ENCLOSE A BRIEF 
EXPLANATION ON THE SERVICE 

YOUREQUIRE 

SEND TO : IIDR, 27 BELLEVILLE ROAD , LONDON SW11 6QS 
1.30pm- 5.30pm PHONE 223 1613 
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"' II There an, quire a few dafferenoes between 
lbe Hlllky and other ponablcs, some of 
which derive from the problems of making 
lbe machine really tough, othen simply 
aood ideu . One of the former is the 
contrut~ntrol for the LCD. On most 
true ponables this is a simple thumbwhecl, 
which is all that's needed. However, any 
additional operungs ,n the case of the 
Husky Hunter would be unacceptable. so 
the designen have made this a 'control· 
UP/control-DOWN ' function of the cur
sor-keys. wbJdl solves the problem neatly 
by involvlng the CPU and making the 
entire keyboard ·soft'. 

Another feature which falls in the 
category of 'good ideas' is also a function of 
the cursor keys. which are organised so 
that their shifted nJues cause the whole 
screen toscroU , thus turning the LCD from 
a40-by·8window into a fuU·sized 80-by·2A 
virtual screen. 

Dae••• tdN 
If no1 panicularlywell edited or checked, II 
is very comprehensive, well organised. and 
u useablc as any I've seen. If anything. it's 
a bit too ex>rnprehen11ve; for example, not 
<N1ly is the complete instruction set for the 
NSC800 (CMOS Z80) listed. but so is 
every possible hex value for each instruc
tion, including all the possible addressing 
modes and register usage. 

Adnuttedly. using these tables you 
could write and ente r qwtc large and 
sophisticated machine code programs as 
data statements in Basic programs ... but 

Ti.e Canon X-70 is the cheapest in thi s 
collection of off-bea t portabl e offer
ngs and is also not yet available in the 

UK. 
The word is that the price will be about 

£250 and Cano n will offer a colour 
printer/plotte r , an RS232C expansion box 
and both ROM and RAM cards for the 
X-07. The X-07's stronge st suit is not in 
peripherals, but rather what comes stan
dard with the machine . 

Features 
The X-07 is a collection of good ideas that 
seem to have found a halfway house inside 
a portable that can't hope to make the most 
use of them. The se good idea s inlclude the 
development of credit card sized 'progra m 
cards' which act as either ROM based 
programs or a battery backed extension to 
the existing BK CMOS RAM (expandable 
to a maximum of 16K inside th e machine) , 
the oplion of using an optical link to send 
dala over a short distance, and the 
foresight to include a volume control on th e 
side of the machine. 

A major problem with all these great 
ideas is 1hat there isn' t a great dea l you can 
make of them on the X--07. The size and 
nature of th e machine 's keyboard (small 
hard-plastic keys similar to those on 
Tandy"s old colour computer) and th e 
20-character screen severely limit any use 
the machine might hav e as a portable 
notebook in the NEC PC-8201 or Tandy 
Model lOOleague, although the credit card 
plug-in ROM.s would be a grea t place to 
offer quick and simple applications prog-
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who would be masochisllc enough or 
1ufficiently desperate to try? 

Apan from that Might case of overkill, 
the documentation is u complete as 
anyone could want. 

Operdan 
Apan from the specialised functions 
described, the operation of the machine is 
much the same u any other CP/M 
axnputer . 1be Hunter comes complete 
with Wordstar , and 1f you want to load it 
up. Mulbplan , SuperCalc, dBase II and 
anything ellC you can fit. Whether it's 
actually wonh doing so is someth1n1 else. 

11,e main problem with the Husky 
Hunter is that although there may be a 
complete CP/M computer in there. a• big 
or bigger than many. the keyboard is so 
slow to react that i1's virtually unusable. 

It's not pos.sible to examine it . but 
underneath I'm sure there's a membrane· 
keyboard , obviously of conside rably high· 
er quality than those on the Spectrum or 
Atari 400, but subltantiaUy the same and 
suffering many of the same faults ... lack 
of precision. a rather rubbery feel and so 
on. 

Surely British ingenuity can produce a 
totally-submersible keyboard or key· 
swatch which is as responsave as any other 
keys? 

When you 're writing, you don't want to 
think about the physical process of preu
ing the keys ... it's quite enough trying 10 

put the apostrophes in the right place . 
lrthe Husky Hunter didn't have 'proper' 

software, thus leading you to expect a 
,;ven performance from it. perhaps it 
would be leu frustroting. 

lflhe machinecouldn 't handle Wormtar 
I'm sure you wouldn't miss it, provided 
such software as wu available worked and 
wasn't obviously limited by the hardware. 

That isn '1 to say that the Husky Hunter 
isn'tfittouse .. . intherightplaceitwould 
be almost perfect. but tbough it may be 
able to handle the 'ordinary' CP/M 
applications , I don't feel that it'• best 
suited to them. simply because they are 
mootly heavily keyboard-bound. For the 
same reasons. the Husky Hunter woo·1 
make a aood program-development 
machine. 

Venlct 
11,e Husky Hunter would appear to be best 
applied as a kind of airer-ago for a replar 
machine, running large dat1·ptherin1 or 
in-field interpretation programs. Any IUCb 
programs would have to be designed with 
the Husky Hunter in mind. and since the 
keyboard is so much lesl responsive than 
an ordinary one, it would be a aood idea to 
make extensive use of single·key com
mands and function keys. 

With this proviso, and since there really 
isn ·, a lot of choice if you want a machine 
which you can generally abule and expect 
to continue working. I'm sure the Hunter 
wiU prove quire popular among thooe 
profellionswhichneedthiskindofquality. 

Tllof1111C:-_ol ____ ,_ .... _ .... .......... _. __ _ 
rams for jus t such a notebook . I programs to allow you to collect data in 

Th e optical coupling communications such a way that it would be worth 
system would be a great way of doing away transferring. Although Canon arc offering 
with all the cab ling usually involved in data such programs , there are limitations 
transfer, if the X-07 had any decent imposed by the hardwar e. 17 • 
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1 AVOID 
• THUNDERSTORMS. 

By linking into Prestel. you 
cou ld call up detailed 
weather reports at any time 
ofdayornight 

2 CHECKTHE 
• SPELLING OF 

EVERY WORD YOU 
WRITE- INCLUDING 
THE TECHNICAL ONES. 
If you 're not too sure of your 
spelling . the Spellcheck 
program will put you right in 
seconds . 

( ~.~~~~~~~~~~-

s STOP 1.?-_ :'18. SENDREPORTS 
• WORLDr "If, OVER THE PHONE. 

WARIII BEF~ ~., ~ Youcansendurgent 
IT STARTS. ~ '-ff messages or information 
Naturally. there are literally through Prestel to the GEC 
hundredsofcomputergames Dragon Ma1lbox : forcollect
to while away the extra spa re ion by othe r computerusers. 
timeyourGECDragon64 0 SPENDSUNDAY 
has created foryou . :,. MORNING IN BED. 

6 FINDACUREFOR Thebiggestbenefitofthem 
• INSOMNIA. all if you 're in business on 

Instead of lying awake yourown . By taking care of all 
worrying about the business. the details. the GEC Dragon 
get the GEC Dragon 64 to lets you concentrate on the 
keep it all under control. more important things in life. 

~Whatwould I do with 
a GEC on 64?" 

3.WORK OUT HOW 
MANY TINS OF 

CAT-FOOD YOU HAVE 
IN STOCK 
And work out which are the 
fastest and most profitable 
lines. 

4 CONTACT EVERY 
. ONE OF YOUR 

CUSTOMERS. 
Many businesses use GEC 
Dragons Mail merge program 
to type the same letter. 
personalised to suit every one 
of thousands of customers. 
All you do is write the basic 
letter. give it the names and 
addresses. then sit back and 
wait for the replies. 

7. CHECK THAT 
• EINSTEIN GOT IT 

RIGHT 
When it comes to advanced 
maths and formulae . the 
GEC Dragon is little short of 
a genius. -- ~ -::::""', 

101 WORKOUTWHAT 
~ • YOULL BE WORTH 
WHEN YOU RETIRE. 

Play the investment and 
insurance companies at 
their own game and work 
out EXACTLY how big your 
nest egg will _be when the 
great day amves . 



11 SPENDAN 
e EVENINGWITH 

NEIL D IAMOND. 
With a little help from Prestel. 
you can book seats at almost 
any show o r theatre without 
~ven leaving your armchair. 

13 WRITEAT H ESIS. 

But that's just for starters. 

e lfyou"renotverygood 
at typing . or keep changing 
your mind . the GEC Dragon 
word processing program 

.-~~------ .. lets you edit. change. add 
extra pieces and delete . Then 

Later. we'll show yo u lots 
more ways the GEC Dragon 
64 can make life simp ler. 

when your 
masterpiece 
is finally 
ready to type . 
just press a 
button and 
sit back. 

You can buy the GEC 
Dragon computer and a wide 
range of accessories and 
software from the bette r. 
comp utershops . majorstores 
and GECdea lers. 

It's proof that. now GEC and 
Dragon have got together. 

r , 
were reallygo ing tostart 
turning it on for the small 

, ,.... r - a business and serious 
comput er user. 

.... 

And to whet your appetite 
still further. we've produced a 

14 CLAIM YOUR 12-pagecolou rb rochuret hat 
• FORT U NE ON tells you how to get the most 

. -- _...,._.,, . THE POOLS . outo f aGEC Dragon 64 . 

12 LEARN TO FLY A 
e PLANE. 

We even know someo ne 
who has created their own 
program to sim ulate the 
contro ls of a light aircraft. 

TheGEC Dragon 64 also It'.scalled Your passport to 
gives you immediate access professio nal softwa re: 
to a mass of sports information Its yours free in exchange 
available throug h Prestel. for thecoupon below. 

IG&Cll]ftl]~ICOMPUTERS I 
r lb : GEC Dragon CustomerServices. ltipsgate House. Gladstone Drive. 

Staple Hill. Bristol BSl64RU. 
Please send me a copy of Your Passport to Professional Software: 

Name 

Address 

Postcode 

Or if you would like information on the rest of our 
products-plea se tick the appropriate box. 

----------- -1 D Dragon 32 D Dragon64 D Dragon Accessories 

_J_ 
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Having said all 1his, l st ill must adm it 1ha1 
the X-07 is a grca te dea l of fun to use. As 
long as you don't take the machine 100 
seriously. you're not likely to be frust rated 
by the limitations f' vepointcdout . It has an 
excellent implementation of Microsoft 
Basic, provides much beu er facilities for 
playing games than dedicated Game and 
Watch cards. includes a buil1-in real -time 
clock you can use as an ala rm and handles 
bot h sound and grap hics. 

If you're in need of a pona ble for 
developing programs in Basic that you 
later might want to transfe r to a bigger 
machine , then the X-07 might even have 
some practical applica t ions for you. It also 
has a built-in numeric key pad that lets you 
use the machine as a calculato r. with an 
allcrnati ve set of values for some keys on 
the right of the machine. 

A large international chara cte r se1 is 
included in the ROM . so you can incorpo
rate anything from French to Japan ese in 
your progra ms. and two par1s o r the 
character set can be redefined as your own 
graphics characte rs. A demonstration 
casscltc that comes with the machine 
makes great use of this in the form of a 
car -race game. includin g lots of on-screen 
traffic and even a detailed pit -stop scene in 
the middle of the course. all using 
user-defined graphics. 

Storage is provided either in the built-in 
CMOS RAM, optional memory card or 
on to cassette tape. Th e data is sto red by 

Tlleo,tlcol ... ___ _ 

...... 
being output 10 a number of pre-defined 
devices. including the screen. 1hc optical 
coupler, sever al types of printer. a cassette 
recorde r and a RAM file. A directory of 
files in RAM is displayed with the 01R 

command . 

Documentation 
The documen latin is compreh ensive and 
he lpful. It comprises th ree small paper
back books: lhc User"s Guide , a Program 
ming for Beginners boo k and a Basic 
Reference Manual. 

The User's Guide is a 135-page docu
ment that includes cxplana t ins of how to 
best use the hardwa re as well detai led pin 
configurati ons for the cassette connector , 
the serial JX>rl connector , the parallel port 
connector and the 40-pin extensio n con
necto r . 

Th e Programming for Beginners book is 
a step-by-s1ep introduction to Basic prog· 
ramming , including a thorough discussion 
of flow-charting and lots of small example 
programs that well illustra te the capabili· 
ties of the machine. 

Verdict 
The Ca non X-07 is the ZX8 1 of the 
portable comput er world . It is cheap and 
quite competent in Basic programming . 
but it doesn't have too many real or ser ious 
applicat ions. You get the definite impress
ion that this machine would have been a 
real t rail-blazer had it been released in the 
UK a year ago . 

A ilifflcul 
comparison 
The three ponablea ill tbil Plo-7-
I aren't directly compulble ; daeJ'le • 

designed 1odoclilferenc tllillpll...,_ 
prices. 

Grid 's machine ii I 'price ii 110 abjecl' 
portlble micro in Ille Fenui dlN, ... 
the bat 1111-taeen tedmololJ ~ 
DIOlley CID buy and tated bJ tbe....., 
and even die utl'OIIIUII ~ die .,em 
sbuttle. 

As1portlble....._miao ........... 
I bit over the top . It emu- dilm
.,,._ IIIIChina (IClllllly ..... -
tima•much•---lllldliMI), 
and you're psyinc the price b-ofdle 
ul . 

The Hlllky H11111er ii ..,.., ..t, 
cheoper but also offers por1lble ......._ 
lpplicltions . 11·, ..-. -· ii ill 
being too much of I p,d i.,.-in-
1111111. The lizc ha r.ned tbe te,bamd IO 
be squubed into such 11111111 lplCe ... 
oaly • hlld-top or 1 ._., te,bamd
be med. And nen the bud-cap a,. ... 
HUll<y ha opted for ore DOI ....U, Cl( die 
quality you'd Wint for typina . 

Untike the Grid, whicll ii ....., • 
enravapncc . the Huoty does bow i. 
pllce . The fie< 11111 it's built like I 111111:IDd 
CID IUMYe Ill kinds of "8tben -
thlt its idell for <11111-eauy in tbe lleld (IDd 
• such ha been llkenmbJlhe Millillryo( 
Defeme). puticuwly witb ha CPIM 
openti"I system coa,pllabiJlly . 

The CIIIOD X.{TI ii, - ...... jlllt 
there to hive fun with . 11'1 clilllcM IO 
condemn a machine lbll '1 sacll IDOII r. 
and hu to IDIDY p,d ide111Nili illllo ii. 
Alripl, you CID'I - it for -,I.,._ 
lina or compile much of I dolUMe ,. 
dnelop 1 _..w.eet widl k, ... II die 
priceW111bitloweritWlllllcllle-* 
bayinc ............................. .-,.... 

HUSKY HUNTER CANON X-07 GRID COMPASS 

WWWUnmil WWW- iriUHUif ... - £1,000 - about£250 - £5 ,19Splus VAT - NSQ!00.4 (CMOS Z80 - NSOIOO(CMOS Z80) - 8086 plus 8087maths 
runningat4MHz) - 20K with Basic (optional processo r - CMOS80Kwithoptional 8KR0M s) - 16K 
expan sion to 208K - CMOS 8K with opti o nal - 256K ..... LCD - 40characte r, by e1:pansionto 16K 

_ _, 
384K 

Stines ........... LCD - 20charactenby ..... 6inam ber ..,_,. Hard plast iccalculator - 4lines electr ol uminescent flit 
type ,8 uscr-defined ..,_,. Hardplastic ca lculator · pane l display. tl)columns 
function keys, S cursor - type , 49 alphanumeri c by2 41ines,320 by240 
control keys keys .6user -defined pixel graphics - Full RS232C serial functionke ys,S ...,_.. 57key standlrd 
int erface(can be used dedicated cursor-control type writer keyboard with 
with modems or printer,) keys extensi ons 

......_.,._ CP/M emul ation - Parallelprinterport , - G PLBGeneral Purpose 
'- Microsoft Basic cassett e interface , serial Jntcd ace Bus - DVWM icroe lectronics, interf ace( canbcu sed ( IEEE-488) 

Coventry(020 3)668I 81 withoptionaloptical RS232CIRS422 serial 
oouple r) ._....,_GRiOOS,MSOOS 

'- Micro,oft Basic opti onal - Canon UK . Croydon - Th ame Systems , Theme 
680-7700 Park Road , Thame , Oxoo 

Tel : 084 42 1 5471 
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Personal or Professlonal-
TBI IPSOI DX-100 DAISY WRIIL 
Does It All 

TheDX-IOODaisy Wheel Pnn!erlrom E.-,n 
sa perfect pnnter for use 1n both home and off a 
word-TheDX- ICJOensu,..tughquahty 
wt 1&q:>01det.ce copes. at a really keen pnce 

And the shorp. cleon pnnt,ng quality ol the 
DX-IOOaloocome& w11h • w,de vanety ol ve,salile 
funcbons and opbons ~t make it swtable for 
almost any appb::abon 

W,th U\ter<:hangeable nbbon casoett .. . you 
can pnn1 u, two colours. You can pnnt on 
automabCally fed mulni-sheets of your own 
lette<hood paper by us,rq an opoonol auto cul 
sheet leocler 

Coll now for mlormation 
about your nearest dea ler 

The DX-100 mcompabble w,th lMbloe 
printer opftrat>On, making 11 compatible With 

~~~~~,~~or 
~luse,theDX-IOOgweoyoualmost 

""tff oo~tu ... a bog SK RAM butter 

The HP150-a touch of magic 
with its unique touch screen the HPlSO is 

the ideal electronic office 

.SANYO 

FOR THE FULL COLUMBIA RANGE AND THE 
SANYO 550 AND 555 

Prices from : 

SANY0-£999 
Including : 

WORDSTAR. MAILMERGE 
SPELLSTAR . CALCS TAR. INFOSTAR 

SAGE INTEGRATED ACCOUNTS 

COLUMBIA-£2 ,650 
Including : 

SOFTWARE SUPER PACK 

Please contact 
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SANDRA WOODLEY 
Berkshire Micro Centre 

JShut e End 
Wokin gham Berkshire 

Tel:073"&78 2288 

FOR THE BBC MICRO 
SOFTWARE 

.... urs 
Powerful machine code monitof with disc utihties . 

PRICE £:19.95 + V.A.T. 
(Special d1$(X)U()tS at.'a1rable for educa11onal estabhshmenls lot an Jhe 

above software) 

HARDWARE 
Atways in s1ock Printers, Disc Drives IC's etc 

FOR THE EPSON HX20 
sonwARE 
FORTH ROM including ,UlldocumentatlOl'I 
HARDWARE 
Expansion UM , Paper.MICt"OC3SS811esetc. 
Aeta,LrMall Ofders,Oealers 
enqutries to: 
HCCS AsaoclatH 
533 Durham Ro.d, Low Fell , 
GatHhead , Tyne & Wear 
NE9 SEY 
Toi , (0632182192• 

£:34.72 

PleasephonelOfqUOles 

Retail sales also al 
HCCS Mlcrocompute,s 
122 Darwen Street 
Blackburn , Lanes . 
Tel : (0254) 672214 

•• 
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Choosing a home computer is a bit like 
ploylng a video game. The more you Pio¥ the 
better you get. So you'd expect people who 
spend their working life choosing computers 
to be pretty good at the game. Quick to shoot 
.down a fault. Pleased when they find on 
improvement. 

Recently Which Micro? and Whot Micro? 
tested the Spectrovideo SV 318. Here's what 
they hod to soy: 

"The first cheap, high performance 
computer ... ·· 

"Double precision numbers ... ore ideal 
for companies with turnovers under 
£999,999,999,999.99." 

SpeclnMdeo SY 318: Memory - 32K ROM expandable lo 96K. 321< RAM expandable 10 144K: Keyboard - colculolor lype. n keys, 
IOfunchon keys, built ,n JoVShck/cursorcontrol Graphics - 16cOlours, 256 x 192 high resolution grophics,32sprites: Sound - 3 channels, 
Boclovesperchonnel: CP/ M • compatibility- over3000existingsottworepackoges: Storoge- cosseltednve,256Kdiscdrtvecopacity: 
Suggesled relail price - £186. 

SpeclnMdeo SY 328: Memory - 32K ROM expandable to 96K. BOK RAM expandable to 144K: Keyboard - full word processor lype, 
87 keys, 10funct,on keys, built in cursorcontrOI: Graphics - 16 colOurs, 256x 192 high resoluhOn grophics,32sprttes: Sound - 3 channels, 
Boctovesperchonnel: CP/ M • compatibility- over3000exishngsottworepackoges: Storage- cosseltednve,256Kdiscdrivecopacity: 
Suggesled retoil price - £262. 

A lull range at peripherals ore also ovoilOble. ··-- ............ ....._ ..... ·· 01i1,,~ ........ (ll0.,,.._.._ 



"This is a BBC class machine. n 

"As a computer for the enthusiast it Is well 
nigh perfect." 

"A good micro for tomorrow." 

SV·318 SV·328 
PERSONAL COMPUTERS 

SpectrO'lideOUd, 165Gorth Rood,Morden, SUrrey$M4 4LM 
Telephone 01-330 0101 Telex. 28704 MMH VOO 

Al In ttMt coupon 10day and we'll mail 
you the repor1s as well as a full technical 
specification brochure in colour of this 
amazing new personal computer or see the 
Spectravideo for yourself at most leading 
computer stockists. 

I To· Spectr<Mdeo Lid, 165 Gortn Rood. Morden. SUrrey SM4 4LM 

I I am ll"lferesred lfl SpectrOVldeo compuf81'S and penpherols Please I =~ me IOI est reports togethef with a tul technlc~ speclficot!On 

I Nome ______ _ ___ _ 

I Address _ ___ _ _____ _ 

I 
I lei No _____ .STDCOde --=PC~ N =,.~ ... = 

I 



-An assembler makes machine code mana geable, says Keith Hook. 

Assembly line 
~

ere arc two ways to write a machine 
code program - the hard way or the 
easy way. The hard way is to hand 

assemble each instruction into hcxadecim· 
al and then poke it into memory. The easy 
way is to allow the computer to deal with 
the tra nslating of the code. and a program 
that enables the micro to do this translating 
is called an assembler. 

The assembler translates your code. 
writt en with mnemoni c instruc tions and 
called the source program. into the ob ject 
program . a machine lang uage program 
which the computer executes when loaded 
into the machine. 

Input into assembler- Source file 
Output from assembler- Object file 

I Most assemblers also conta in a sub+ 
program called an editor. Thi s allows you 
to correct or change your object code in 
jus 1 the same way as you would edit a Basic 

I 

I 
! 
' 
I 

program . 
Take a look at how a CPU deals with 

data and informa tion . Jn this case we are 
dealing with the 280 chip. 

: :, .... 
A F A" F" 

B c B' C" 

D E o· E" 

H L H" L' Alternate 

Gener al re2.istcrs 
gener al 

registers 

-I X ,___ 
I Y 

Special purpose -
registers SP -

PC 

ili 
Th e 2.80 conta ins two set s o r eight 

inte rnal. general pur pose registers -
A,B.C.D.E ,F.H and L : and 
A".B".C".D",E".F".H ' and L". The regis· 
tcrs designa1cd • arc the ah crnat e registers 
which ca n only be accessed by the two 
instructio ns EX AF ,AF' and EXX. These 
only exchan ge the cont ents of th e mai n set 
with that of the alternate set. Only one set 
of registers can be used at one time. 
Following these eight bit registers arc four 
16-bit registers: IX.I Y.S P.PC. Th e regis· 
ters I and R arc seldom used by the 
programmer . 

The A registe r is also calle d th e 
accumu lator because many or the arithmc · 
tic and o ther instru ctions use the contents 

of the A register as an ope rand . In fact this 
is where most of th e transfers take s place . 
The F register is also called the FLAG 
registe r because 1his register sets or resets 
bits internally to indicate a true or false 
type of condition and is never used for 
comput acions. 

Th e 16-bit PC register po ints to the 
curre nt memory locatio n which holds the 
ins1 ruction to bcexec uted and is referred to 
as the Program Counte r. Th e SP {Stack 
Point er) register keeps a check on the 
posi tion of the ·s1ack' in RAM . Th e IX .IV 
registers are two 16-bit indexe d regis1ers 
with very powerful progra mmingpos.sibili· 
ties as we shall see in later a rt icles. 

Each of the e ight bit registers can be used 
separately or in set pairs - BC. D E. HL 
and treated as 16-bit registers. 

It is you r respon sibility. as the program· 
mer . 10 keep a check on what is contained 
in eac h of lhe registers and then you will 
kno w if it is possible to change the ir 
contents wi1ho ut affect ing your pro grams. 

A ssemblers have th eir o wn set of rules . 
bu1 1hey aren·1 difficult to learn . To show 
you how easy it is 10 conver t a Basic 
program int o asse mbly language . and to 
dcmo ns1ra1e some of the asscmbler "s 
special instru ctions. look at Figure 2. 

10 FOR l ~ lt o lO 
20 READA S 
30 PRINT@SCREENLOCAS 
40 SCREENLOCsSCRE ENLOC+ I 
50 NEXT ! 
60 GOT0 60 
70 DATA 

··1··.-r:·r :·4'" :·s-·:·6··:-r:·w·. 
··9·· ... io·· 

Object code 

ORG 590011 
SCREENLOC: EQU4400H 

LD 
HL. SCREENLOC 
LODE.DA T A 
LD B.OA H 

AG AIN: LDA.(D E) 
LD (HL).A 
INCDE 
INC HL 
DJNZAGAIN 

LOOP: JR LOOP 
DATA : DB 

1.2.3.4.5.6.7 .8.9.0A 
END 

Notes on the object code 
O RO 5900 11 tells lh c a.ssembler t o start 
assembl y so that when the program is 
loaded into th e computer it will start at 
locat ion 5900 Hex. Thi s locat ion is pur ely 

-
arbit rar y and is only gove rned by your 
me mor y layo ut. 

SC Rh F.NU >c: 1~ou -M0011 t ells th e asse mb· 
ler that wheneve r it comes across 1he label 
SCREENLOC ii must substit ut e the value 
44001-lex . 

u> IIL.SCRI L.~1..oc will cause the 
assemb ler to subs titu te th e value.uoo11 and 
1he m register pai r will po int to that 
locat ion. 1 o DE.DATA will cause the or 
register pai r co poin t to the memory 
addre ss of th e DA 1 A label. 

LD B.OAll means th e registe r now 
con tains 10 decimal. 

AGA IN: LD A, (01) mea ns 1he A register 
will now conta in the value which is held in 
lhe loca 1ion pointe d to by th e 01· registers. 
lt"ssimilarto LET x = PLu.:{o, ). 

1.0 {11L). A IIL poin ts to the value or 
SC Rt, NI .OC' and th e value in the A register 
will be pu t in1o th at locat io n. Similar 101.1 T 

A= 191: POK t ( II L),A. 

'"<" DL. IN C 111 causes the registers to 
increment by one. Th ey now poin 1 10 the 
next memory locat ion s. 

omz AOA 1N Decrement B regis1er. and 
OOTO AOA IN if o is not equal to zero. 

LOOP: J R 1.00 ,~ means OOTO LOO P . 

DATA on 1,2.... .. OefineByte. Th e 
asse mbler loads th e ASCII value of I into 
the me mory addr ess of DATA and ASC II 
2into DATA+ 1 memoryaddre ssa nd soo n . 

The conve ntion used by mos t assemblers 
is: 
label op code ope rand rema rks 
AGA IN LAD A ( D E) : Load A from 

1) 1 , 

The assembler works from source code. 
which is typed in via th e keyboa rd and 
sto red in a .special buffe r allocate d by the 
assembler . Each source line normally 
produce s one machine code instruc t ion. 

Operation code is a mnem onic instruc· 
tion for one of the CPU's machine code 
instruction s. 

Labels ca n be used 10 reference one 
instruction 10 anoth er. for exa mple . 11• 

z.NI ,croN 1 • and is ident ical to line num · 
bcrsuscd by Basic. such as 1Fx • OOOTO ... 

Ptt udo opera tions are spec ial operatio n 
codes which are used by !he assem bler and 
not by the CPU. 10 carr y out pred efine d 
function s: 

OEFB or OB mea ns Define Byte. 
OF Define Storage. OS 100 Reser\e 100 

bytes in RAM . 
OEFM or OM Define Message. DEFM 

gener ates a STRING which ca n be directed 
at the screen or printer . 

Ar ithm etic opera t ions are also allowed 
in most assemb lers . for example. 1 ou 
LAB E L + 20 or JP STAR T + 100. 

·:· Remar ks column . It is imporlan t to 
document what you are doing with a 
certain instruction. when writing machine 
code. Wh en you look at your code af1er a 
few mont hs. you will find it hard to 
und erstan d what you had in mind when you 
first wrote the program . So get into the 
habit of adding remark s. m;am 

The next part or Keith Hook's series on 
asse mbler will appear In PCN in two weeks 
tim e. 
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New 
available now! 

280 second processor for 
BBC Microcomputer with 

SAGE integrated 
accounts program 

£375 
+ VAT 

..... ,,, .... _.., __ _ 
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GCC (Cambridpe) limited 
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THE ULTlffiATE 
PROCiRAmmER'S 

TOOLHIT 
Jlbrud DeW boolt 'INVALUABLE UTILITIES FOR TBE BBC MICRO' 

* Utilities to taJce the pain out of 
programrnin,J ... 

* Utilities to ezplore the hidden 
deptha of your Beeb ... 

* Utilities to CldtomiN your 
machine and upgrad e your 
prognmming capacity ... 

lD.JlliU2J>..sllllli!u!IP.II!!la...by 
Jell AuQ!!!2n is a collection of tools 
for the serious programmer . It pro
vides the complete softwar e toolkn 
needed to construct eff1C1ent 
programs, and the weapons you 
require to disassemble them and 
anmhtlate the bugs . 

~P.l!!~fu lly 
explains the use and mechanics of 
each ulllity and in so domo pro
vides you wnh a high-level tour of 
the mner world of the BBC Micr o 

CVS'T'OM£R CHECK LIST 

No ol 

Amor,q the utilities inc luded: The 
Dissembler - delving deeper mlo the 
machine code ROM's of your Beeb 
A MUSJc Processor - teach your micro 
to beep m tune. Bad Program F,x -
resurrect your fatally wounded code . 

Sorts - emc,ently order your indexes 
and fries with thlS nippy httle routine 
'11,letext Picture Editor - Create your 
own Prestel frames with thlS mnova11ve 
graph ics system 

Other books for your Beeb also from 
Pan/PCN: 60 Programs for the BBC 
Micro (£5.95), Instant Arcade Games 
for the BBC M icro (£3.95), The 
Comparuon to the BBC Micro (£4 95) 
Available from your local computer 
book stockISt or by returnmg the 
coupon below 

books Trtle Amount 

or~=~~fortht 
D~

95
r«111e1ac 

D~~t3~for 
D~~1olhe BBCMk:ro 

POii~ and packlnQ' CQl)tnbuuon 
Plea,,e allow JSp for the ruse book 
ordered plus ISp for Heh add1oonal 
book:toa maximomchar<>eof£1 2S 

NAM E(Mr/Mrs/Mm/ Ms) ----------
ADDRESS ________________ _ 

_ P05TCOO&. 

I enclose my cheQue/ posral order for r: pay11ble 10 Pan Book!; Lid or debt1 mv A~ 
&lrcl11ycard/ VMIT'rwlfcard Accoun1 no 

S1Qna1ure __ ______ _ 

• PERSONAL ,..... 
._ I . J . ~~~J!:J:~::nr!,. 

hnBoolcsl.td ....... ....LU... .. 
c~ NEWS tJIRARV -., n:i.al __ ==~'!.,No0:1 Pan , ' , ~------------------------------------------------------------------------------' 
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GAMES 
GALORE 
PCN stacks up 

the best games 
on the block for - -- Spectrum 

Dragon 
Atari 
BBC 



As promised in our last issue. here is the 
second part of the games Micropaedia. If 
you didn't find something to suit your tas!e 
las1 week you'll probably have more luck 
!his lime around. The fea!ured micros are 
!he Specuum. BBC Micro 8, Dragon 32 and 
A!ari. 

On !he following 2 pages we present a 
selec!ion for !he Sinclair Spectrum - bolh 
for 16K and 48K machines. 

The 'A' stde of this tape is a simulation in 
which you play !he part of a rock group
yes, all on your own- and must earn £1 m 
and collect !hree sta!us symbols lo shOw 
you've made ltto !he top. ·e · side isa 'Hunt 
lhe Wumpus' type of game in which you 
must plot your palh through the grid 
making up Dracula's Tomb, wilh simple 
graphics of !he zombies and ghouls you 
migh! meet on the way. 

The 'A' side is thankfully better, and !he 
firs!thing you mus I do is provide a name f<>< 
your rock f<><mation. I settled on lhe 
obvious. The Spec1rums, chose from !he 
three skill levels and lhen viewed the 
Initial Slalus Report. This shows your 
managerial status, royalty rate if you have 
a recording contract, cash in lhe bank and 
lime elapsed. 

The main menu shows the type of 
options you will be dealing wtth: write a 
song, tour, concert, consult your manager. 
buy a status symbol, make a record or rest. 
The first major problem. atter you've got 
yoursett a manager and a recording 
contract, is to gain enough popularity so 
that !he recording company will finance 
you. You start off busking lo earn a little 
money, and can then proceed to pub gigs 
and club performances. 

K-Tel made tt,e;r name from re-pad<ag
ing record hils, but they won't repeat that 
success in the micro matket by putting out 
mecUocre software like this. 

ATING 
L 1ogappea1 

blfltv 
u 

MICROPAEOIA 498 

Every low monlhs a game comes along 
which you know instantly is something 
special. For me the last was Manic Miner, 
and now comes The Pyramid . 

You start in the chamber which repre· 
sents the peak of the pyramid, and the aim 
Is to get lhrough all 120 chambers and 
reach !he base. You are Ziggy In your little 
ship. 

To appeal to evaryone, the cassette 
wallet includes both a silly scenario owing 
something to The Hitchhlker's Guide to the 
GalBJC)', and a detailed explanation ol lhe 
controls and purpose of the game. 

The Pyramid thoughttully provides 
three different keyboard layouts and it will 
accommoda!e Fuller, Kempston, AGF/ 
Protek <>< Microgen joys!icks. 

Each chamber Is filled with lloaling 
aliens, which you must avoid, and at the 
loot of the screen the letter 'A' Indicates 
hOw many of these you musl shoot wilh 
your laser in order to release the energised 
crystal. You need the crystal in 0<der to 
unlockoneolt hesealedgatesthatleadsto 
thenextchamber,andthecrystalschange 
colour to indicale whal state they are in. II 
white it will destroy (l.OY aliens it touches, 
but lhen It changes to yellow and contact 
with an alien will destroy It. You must then 
start shooting and dodging in 0<der to 
release another crystal. 

In Its linal cyan state you can collect the 
crystal in you, cratt and deposit It In one of 
the two exits - and just 10 complicale 
matters the exits also change colour. You 
must drop enough crystals In them to 
change them to their lowes! (magen!a) 
level before they will open to allow your 
escape . 

The Pyramid is colourful and quick, well 
pad<aged and cheap, and should be an 
essential addition to any collectton. 

RATING 
Lasting appeal ~~~~ 
Playability ~~~~ 
Uoeolmachine ~~~~ 
Overell value ~~~~~ 

Missile Command Is an arcade classtC and 
there are plenty of versk>ns around for 
mosl home micros. Artie Compuling, 
which has been on the Sinclair scene quite 
a while. has at last gol round to bringing out 
a version of its own. 

Waveuponwaveofmuttiplewarheaqed 
missiles rain down upon your three cities. 
Armed wilh a limited supply of ground to air 
missiles, it is your task to defend Earth by 
Intercepting as many of the warheads as 
possible. The aliens also send in smart 
bombs ; these are small yet deadly and try 
to roll around any detonations. They must 
be hit lair and scuare or else blasted out of 
the sky by saluraling their palh with 
explosions. 

You control a small cross-haired sight. 
This moves about the screen very quickly 
In response 10 the joystick/keyboard's 
contra,. When firing, a mar1<er is left at the 
current cross-sight position, leaving the 
sight free to continue moving about the 
screen. At the same moment, a ground to 
air missile is launched from your base at 
bottom-eentre of the screen-the missile 
tracks unerringly to the planted marl<er 
and explodes Into a cloud on arrival. Any 
warhead tracking down the screen 
which encoun!ers the cloud is instantly 
destroyed. 

Several of your missiles can be in flight 
at one time, so you can blanket-bomb a 
lalrty wide area of !he screen. 

At the termination of every wave your 
score Is totted up and displayed. Every 
city, base and missile remaining earns 
bonus points. For every 1,000 poinls 
reached, you gain a bonus city. 

With each wave, the screen cok>urs 
change, adding extra variety to the action. 

An excellent version of a classic, and 
excepUon81 value for money. 

RATING 
Lasting appeal ~~~ 
Playability ~~~ 
Use of machine ~~~ 
OvMllllv&lue ~~~~ 



Name DarkLoreSy1tem48KSpectrumPrlce 
£6.95Publlaher8 th Day Software, 18 Ftaxhill, 
Moreton. Wirral, MerseysideL46 7UH Format 
CassetteLlngu1geBas icOt.herveralon1 
ZX-81 OuUetaM ailorder 

Dar1< Lore is your good old-fashioned 
tradrttonal text adventure: no pictures, no 
prizes. just the simple task of finding the 
fong·lost Sacred Talisman of Yurach 
by searching through the game·s loca· 
tions. There are over 100 of these, each 
described fairly vividly at the top ol the 
screen . 

Once the title screen has disappeared 
you're straight into the game with no 
instruct.Ons other than a few on the 
cassette cover about abbreviated inputs. 
'You are outside a small cave at the top of a 
high mountain. A steep path drops to the 
nonh, and a ravine drops to the west. What 
next?' 

With my map on the table I set off on a 
straight nonhward path through a green 
valley towards a forest, only to be 
devoured by insects before I'd got going. 
Fortunate ly reincarnation is instant. 

In another direction you pass through 
grassy plains to reach a desert where, if 
you don't get lost, you might stumble 
across an ants' nest. It you could only get 
past the massive red ant blocking your 
path you could perhaps find something 
useful. Experienced adventurers will know 
that the way to many creatures· hearts is 
through their stomach so oft you set to try 
to tind something sweet and edible, it you 
don't already have it with you. 

The next problem is dealing with a rather 
superior wizard. who scarcely acknow
ledges your presence (nor my presents, 
come to think of it). If you do progress, the 
game opens up into encounters with 
pirates and bird-men, and what secret 
could a gargoyle hold? For those who get 
really stuck a help-sheet is available if you 
write off for it. 

This is an enjoyable no-frills adventure, 
with tasks that tax the ingenuity, and it 
shoold keep most people puzzling well 
beyond the Eighth Day. 

PUU. OUT &KEEP 

.. . ....... ••,, 

INeme JumblySya tem48K Spectrum Price 
£6.95 Pub lltherOKTron k:s,Unit2,ShireHill 
Industrial Estate.S8ffronWa)denC8113AX 
Formal Casselle LanguageMach inecode 
Otherver1lo n1NoneOu t let1 Spectrum 
retailers 

Remember being frustrated by those flat, 
plastic puzzles where you had to unscram· 
ble a muddle by sliding lettered or 
numbered tiles around a tray? OK Tronics 
has brought this type of puzzle kicking 
and screaming into the electronic age. 

The object Is to slide the jumbled tiles 
around and re-assemble the original 
picture in a set ot moves. There are at least 
12 different puzzles to solve but you are 
only tOld the titles of the first three. 

You select your puzzle by entering Its 
title (Letters, Jumbly or Nursery). The 
chosen ptciure is displayed, one of the 20 
tiles is removed and placed outside the 
tray and the rest are randomly Jumbled. 
Your target to beat (around 100 moves tor 
the simpler puzzles) and actual number of 
moves is shown. 

Manipulating the puzzle is easy- each 
picture has one vacant square soby using 
joystick (or keyboard) you move a tile up, 
down, left or right into the empty slot. There 
is a wide variety of musical accompani· 
ments and you can switch back to the 
puzzle solution. 

If au this sounds fairty ordinary, wait until 
you see the puzzles themselves - they 
are alive. The Nursery puzzle includes a 
winking, leg-swinging dolly, twin cannons 
blazing away at each other. a twitching 
monkey, adrum·beating rabbit, a spinning 
top, a marching guardsman and a bounc· 
ing jack· in·the·box. 

Some of the harder puzzles are not only 
animated, they also scroll. in wraparound 
tashion, off the edges of the tray. You can 
freeze the picture-that helps a bit- and 
if you're desperate. remove the scrolling. 

An otd mechanical puzzle brought 
spar1<1ingly up to date. The random 
shuffling and mobile pic1ures present a 
tough challenge yet the game manages to 
remain hugely enjoyable. 

RATING 
1a11ng....,.. 1 
Plmy8blllly 
U..ollMC:hlne 
0-. 11-

Name Jokers Wild Sys tem Any Spectrum 
Price £9.99 Publisher Phoenix Software, 
Spangles House. 116 Marsh Road, Pinner. 
Middlesex. 01-868 3353 Format Cassette 
Language Machine code Other vers ions 
None Outlets Mail order,retail 

Phoenix continue their interesting policy of 
offering one action and one adventure 
cassette in the same package, success at 
the tirst bringing you the running code you 
need to play the second. The setting this 
time Is a funfair. 

In the arcade-style action you collect 
four playing cards from the comers of a 
grid and deposit them in a box in the middle 
while a number of knaves whiz round 
trying to prevent you. At the end ot each 
skill level you're given a clue for the 
adventure, and at the end of the fourth 
you're given the running code. though 
there are still three more skill levels if you 
want to continue playing. Armed only with 
a pack of cards you then step into the 
funfair, whtCh is of course manned by our 
intergalactic enemies whose idea of fun is 
to capture people's souls. You have to put 
a stop to this naughtiness. 

Much as I enjoyed the action, the 
adventure proved a weloome haven of 
peace and quiet. You are set down outside 
the Bunko Booth, whatever that is, and 
have only a pack of cards with you, plus the 
clues you've earned from the action. 

You expk>re the funfair, trying to find a 
way in to see people like the Fonune Teller 
and the Bearded Lady , and naturally 
you're collecting objects as you go. 

Initially the adventure seems fairty easy 
and you can amass a great number of 
objects, but then you begin to run up 
against problems that will be familiar to 
seasoned adventurers, like how do you 
get past an elephant standing in your way? 

I preferred this to Phoenix's earlier 
Death Mines of Sirus for the Dragon, 
though I think its main appeal will be to the 
arcade buff who also wants a little fun from 
an adventure you don't need to be a genius 
to get into. 

RATING 
LM!lng_... 
PleyMlillly 
U..ol!IIKlllne 
Overell -
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Name The French Tutor Appllc•tlon 
Educatk>na/System BBC(all systems) Pr~ 
£9.95 Publl shef'SalamanderSottware , 17 
Norfolk Road, Srighlon BN 1 3AA Format 
Cassene Language Basic/machine code 
Otherver alon1 Oisktater Outlet a Retail 

The French Tutor is designed 10 help those 
wishing to grasp the intricacies of the 
French language up 10 and beyond O level. 
It consists of three main programs giving 
practice and testing of vocabulary, 
phrases and irregular verbs. 

Menu driven. the program starts with a 
rendering of !he ·Marseillaise' and asks the 
user lo select lhe category required. The 
relevant section is then k>aded in, and a 
further menu calls for a file name. The 10 
files of words for the vocabulary section 
each give 100 words. They are grouped 
into different areas: outdoors, homes, 
body , travel, etc. The computer gives you 
lhe option of deciding if you want French/ 
English or English/French. 

Since I look GCE O level French more 
years ago than I care to remember, I 
ventured forth inlo lhe program with some 
trepidation. 

I was pleasantly surprised lo find lhal the 
words used were ot the useful variety and 
the phrases the sort encountered in 
everyday use. Because some phrases 
were idiomatic it is a pity that the program is 
so pedantic. It's no use returning a literal 
answer, for example, if the programmed 
answer uses 'it's' instead of 'it is', you will 
be marked wrong it you use the latter. 
Handily, however, before each sel of five 
phrases you are given the option of seeing 
them with the answers. After each test the 
computer assesses your progress with a 
percentage marking. 

A furtheroplion allows you to set up your 
own tests and a short program helps you 
with the necessary French accents and 
punctuation. 

All in all I found this interesting and 
worthwhile program 10 be worth lhe money 
for lhe student wishing lo brush upon his or 
her Idiomatic French. 

RATING .._... --llol. u.. ......... 
Ovenll-
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N1meGorf Sy1tem BBCB Prtce C7.95 
Publlsher Or Soft. Peterborough Form at 
Cassette(Disk£10 .95) LanguageM achkle 
codeOtherver1 lon1NoneOutlet 1Mailorder 
and retailers 

Another arcade hil transferred lo lhe home 
micro, Gorl is lhal good old standby, aliens 
meet lone heroic Earthling. 

In play you are al lhe bottom of lhe 
screen, a solitary space shipwilh pulsating 
rocket, looking extremely vulnerable. A 
changing, brightly coloured arc slrelches 
across the screen, just above your ship. 

Using keyboard or joystick, your ship 
can be moved left or right bul Is otherwise 
rooled to the planet's surface. When firing 
your missiles I he longer you keep lhe firing 
button depressed, the htgher the missile 
will fly before detonating. 

First up come the invaders, a three line 
whip of waving aliens who march steadily 
across and down the screen. 

In laser attack, two bands of bird-like 
kamikaze creatures either plummet like 
stones or swoop and arch around in an 
attempt to crash into you. 

Firebird is a dazzling screen where 
enemy ships, one blue and one yellow, lurk 
in the centre of a wheel-like structure with 
spokes extending outwards. The brown 
ship cannot be destroyed - it tries to drop 
in on you and serves only to distract trom 
the more vulnerable blue craft. This spirals 
outwards increasingly faster and must be 
hit amidships. The sole aim in this section 
is to survive. 

Mothership first presents two aliens, 
both of whom resemble Orville in sunglas
ses, who are easity dispensed with. Not so 
easily disposed of is a large mothership. 
You can destroy this only by erosion -
keep potting away, chipping bits oH, until 
lhere·s nothing left. If ii reaches lhe bottom 
of the screen with even so much as a tail fin 
left, you're dead. 

A ntee implementation of the arcade 
game. Good graphics and sound effects 
plus responsive controls make it great fun 
to play . 

Name Crossword Punier Appllcatlon 
EducalionaLgame System BBC (allsys1ems) 
Prtce£ 5.00 Publl1her Na1ionalExtensk>n 
College , 188rooldandsAvenue.cambndge 
CB22HN Format Cassette Language Basic 
Othervertlons None Outlets Retail. 

Crossword Puzzler contains two prog
rams for crossword generation and cross· 
word playing. The package is aimed al all 
age groups, and can be used by teachers 
for educatk>nal purposes or by more avid 
crossword fans to generate and execute 
their own. 

Supplted with the two main programs 
are four dala files. an easy child's puzzle, a 
modified version of the first-ever cross
word published in 1913. an easy adult's 
puzzle and a puzzle originally published in 
the Cambridge Evening News. 

When loaded, lhe screen prompts for a 
file name and after finding the file displays 
a screen squared and numbered like a 
printed crossword. First select a number, 
then A or O and you are given the clue and 
asked if you wish to have the answer. If no, 
you are prompted to type in the answer, On 
retum your answer is put in the squares on 
screen. 11 correct the answer appears in 
CAPS, if incorrect lhe tellers you failed on 
aredisptayedink>wercase. Youcancarry 
on having as many goes as you like until 
you gel ii right 

Side two of the cassette is a must for lhe 
real crossword buff. The crossword gen· 
oration program leaves you to work out the 
clues and answers. First you must work out 
your ptan on paper using a maximum of 15 
x 13 formal. The maximum number of 
clues is 60. 

After the lille page the computer 
responds with a series of quesUons for 
which you supply lhe appropriate 
answers. The manual uses one of the 
puzzle provtded on cassette as your 
yardstick and shows how 10 compile the 
puzzk3 from scratch. 

I can envisage a sort of crossword user 
club sending crosswords to each other in 
lheposl. 

RATING 
i:.tures 
"'-"'lion 
UMrlntorf8c:e 
Oven.ltvelue 



Name30SpaceRangerS ystemBBC BPrlce 
£7 .95 Publisher Microbyte. Cornwall Formal 
Cassette(disk:£11.95) Language Machine 
code Otherver alo naNone OuUet1 Mail order 
and retaUers. 

Joining the ranks of the 30 games is this 
latest from Microbyte . 

Your target is a death star wherein lurk 
antisocial beings from the cyborg empire. 
The death star has a vulnerable spot -the 
thermal exhaust ports lead smack-dab 
into the main reactors. If you can reach the 
encircling planetary trench and then 
launch a photon charge into these ports , ij 
will be bye·bye death star. 

The craft 's shields . vital for protec ttof'l. 
can be turned on or off . Use ol shields and 
weapons drains the energy banks and 
failure to monitor and conserve energy 
might lead to missiOn failure. 

The game starts with your ship warping 
through hyperspace towards a first en
oounter with red and white deep space 
saucers . The se weave toward you singly 
belore llying away again- the y don' t fire 
but every collision affects your energy 
level. 

Following the saucers are the asteroids. 
Nothing much you can do here excep t bob 
and weave; it's a matter of luck mo,e than 
skill how much damage you take . More 
squadrons of diffe rent craft attack . Dis· 
pose of these and you go into orbi1 around 
the death sta r before entering the trenc h 
itself. 

The trench sequence of a scrolling blue 
and yellow base is graphically Impressive . 
WhUe battling with more saucers. you must 
position yourself in exactly the right path . 
Your photon charge is released automati· 
cally , then It's out and away back past the 
various squadrons . 

A lthough you never actually get to see 
the death star, an explosion tells you 
whether or not your missk>n was success· 
f\JI. It seemed a bit arbitrary whether you 
sufVived or exploded during a combat 
sequence but pictorially the game is 
excellent. 

RATING 
Latlng ...... 
Pley9blllly 
U.ollMChlne 
0-.IIV81ue 

Name Alien Break-In System SBC MicroB 
Prlce£6 .99 Publlsher RomikSottwa,eltd , 
727 Argyll Avenue , Slough, Befks Fo rmat 
Cassene Language MachineCOde Other 
versions Electron Outlets Maflordef and 
dealetS. 

You might think that there was not a lot of 
mileage left in the basic Space Invaders 
format. After Invaders , Galax ian s. 
Pheonix etc . what is left but to combine 
them all- at six times the speed. 

As the last remaining guardian of a 
dis tant planet. you have to defend the 
sur1ace against a wide variety o f alien 
nasties who are de termined to take the 
place by force . 

The program loads in three parts. the 
first giv;ng instruc tions and allowing the 
control keys to be defined to your 
preference - a very good Idea. The 
second part provides a title screen . 

The game positions you at the base ol 
the screen defe nding a small strip of green 
whK:h is intended to represent the planet's 
sur1ace. Above you strings of aliens do 
circuits and bumps in a variety of eye· 
stretching manoeuvres intended more to 
contuse tha n be hostile . They drop the 
occasional bomb , but these are generally 
easy to avoid. The speed at which the 
aliens move makes it difficult to think of 
taking aim and it is largely down to luck 
whether you make a killing or not. 

The main worries later on are the mothe r 
ships which slide smoot hly around at the 
top ol the screen dropping 'pods· . These 
explode on landing to produce red ·crabs ' 
which scurry off to the edge ol the screen 
and destroy your ship if they make con tact 
on the way . Youcandiguptoliveho les per 
game in the surface of the planet. The 
crabs will fall into these if they come across 
them and immediately fill them in. 

The game itself is extremely well
written , very fast and smoo th and offers a 
disp lay mode and a sound-off option . I feel 
it may pall atter many plays , however, as at 
the higher levels (there are 8) it Is just too 
fast to test either skill or speed of reaction. 

RATING 
LMllng8PPMI 
Plllyeblllly 
U.ollMChlne 
0-.llvelue 

PULL OUT &KEEP 

Name Ast8fokt Miner System BBCMicroB 
Prk:e £6.95 Publl sher OptimaSottware,36St 
Petersgate . Stockport SK 11 HL Format 
Cassette Language Machine COdeOthe r 
ver sio ns NoneOutlet sMrulordef and dealers. 

As pilot of a space mining vessel , you have 
to manoeuvre to take on board mine ral
rich asteroids , which you must then 
transport back to base to gain points . A 
riva l vessel has the same intentions and 
employs a number ol underhand tricks to 
deprive you of the rocks . 

The program loaded first time to display 
a very attractive Optima k>go and then the 
instruction screen of the game i1self. 

Contro l of your mining ship is via 
clockwise and counter-clockwise rota · 
lions and an acce leratOf' similar to the 
Asteroids arcade game. These controls 
are not as easy to use however , as the 
rotation keys are very sensitive and the 
accelerator decidedly sluggis h. 

After I had discovered which was the 
front ol my ship (the end with the simulated 
rocket exhaust) and got somewher e near 
mastering the controls , I tried to capture 
some of the roeks that were floating 
around the screen. The green are the only 
valua~e asteroids . scoring ten points 
each when delivered back to base , but 
they will destroy your ship if they touch it 
anywhere but at the front. 

Your opponent, controlled by the com
puter. will also destroy you if you get too 
ctose , and has the equally antisoc ial habit 
of turning red rocks green and planting 
time·tx>mbs in them to catch the unwary . If 
you do inadvertently swallow a not·reaUy
green rock, there is a chance to redeem 
yoursel f by pressing the key correspond· 
ing to the characte r displayed in the comer 
of the screen - a novel touch. 

To gain points you have to dock with 
BASE fjust between the 'A' and the 'S'), 
which is no mean feat. 

Atter a while I managed to end a game 
with a posi tive score. wh ich was encoura g· 
ing, but not sufficiently so to make me want 
to play regularty . 

RATING 
Latino eppeet 
Pleyeblllly 
U.olmechlne 
0-.llv elue 
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Name Eight Ball System Dragon 32 (joystiicks) 
Price £8 Publlsher Mictodeal, 41 Truro Road, 
St Austell, ComwaJI Form•t Cassene Un-
guage Machine code Other versions None 
Outlet, RetaiVmail order 

Though you won't need a cue, chalk or a 
pocketful of change, some experience of 
pool is a help. Unfortunately , the instruc
tionson the cassette inlay are set in minute 
lype-sogettinginthemoodwilhabeeror 
two. makes reading lhe rules doubly 
difficult . 

Of the sixteen balls on the table, seven 
are solid colour (lows) , seven are striped 
(highs) one is the cue ball , the other the 
eight ball. Highs and lows are Iha 
equivalent of what you may know as spots 
and stripes. The first person to sink a ball 
continues with the same cofour until all 
seven are down, then they must sink the 
eighl ball or black 10 win . Bui pol lhe black 
before ye>jir own cok>urs are down or sink 
the while'whlle going lorthe black and you 
lose the match . 

No scoring is needed for Pool, as sinking 
the ball gives you an extra shot 

You are restricted to a ~an v;ew of the 
table, and lhe cue·ball ; pressing lhe V key 
switches the balls' path on or off. 

Once you are satisfied with the angles, a 
larger ball and a power meter appear 
above Iha table. By moving the joystick 
around, a small dot travels around the ball. 
Place ii al the top and you get top spin and 
so on. How hard you press the joystick 
button chooses how hard lhe ball is hit. As 
soon as the button is released, the ball 
moves off. 

Pool table pockets are larger than those 
on snooker ta~es and these seemed 
larger still. No skill levels are built into the 
game. but a random element is bi.Jilt into 
the strength selector giving the occasional 
mis-cue. 

The graphics are good but reslricled by 
the game . and the high-resolution (black 
and while) are the easiest on Iha eye . The 
sound is as realistic as you couki get, apart 
from the odd lrrilaling beep here and there . 
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Name North Sea Oil System Oragon32 Price 
£5.95PubllaherShardsSottware, 189Eton 
Road, llford, Esse,c Format Cassette 
Language Basic/Machine code Outlets RetaiV 
Mail order 

Thisslrategy /slmulaliongame is written by 
an offshore engineer. Somewhere in the 
NorthSeaisanoittied ;allyou 'vego ll odois 
find it, extract the oil, and reach a target of 
$1 OOmillion. You are cast in Iha role of 
Offshore Installation Manager - you're 
responsible tor anything and everything . 

To reach lhal importan t large! , you have 
aweeklybudgelol$1millionlospend ,and 
a won<torce ol 200. You can spend money 
on drilling parts, maintenance spares, food 
or berths for replacement crews. 

Depending on how you divide up your 
cash, your crew aboard the rig will starve, 
get 100 lal or drilling will slop due lo lack of 
parts . Under-oroverspendmeansredolng 
your sums. Next. you navigate Iha supply 
ship out lo Iha oil rig . A chart is displayed 
wilh details ot wind and lido . 

Your vessel moves ten knots; the rig is 
moored 260 miles out , so ii should take 26 
hours lo reach the rig. However, the 
elements throw you wildly off·course. The 
more attempts and Iha longer you need 10 
reach the rig, the more of your supplies are 
washed overboard. 

Once on the rig, the workers divtde into 
drillers, maintenance men and services. 
The number of wells you can drill is 
dependenlonthesizeollhewor1clorceand 
the amount of supplies left on Iha rig . You 
can drill for oil wherever you wish, except 
for the shalk>ws, and different wells have 
different yields . 

Oncealllhewellshavebeendug ,apage 
ot details about the status ot the rig 
appears. You are told why drilling has 
stopped and whether you need to allocate 
some of Iha next budge! lo replacement 
crews. A balance sheet gives your pro
gress - or lack of ii. So il's back lo 
Aberdeen , buy more supplies then navi
gate out lo lhe rig again. A game which 
requires foresight and planning. 

N•me leggit!Syatem Dragon32 Price £5.50 
Publlaherlmagine,SSirThomasStreet, 
Uverpool Format Cassette language 
MachinecodeOtherveralonaAtari and 
Spectrum(asJumping,JM:l(JOutletsMa.il 
order, most dealers 

In this one-player game, you control 
Leaping Lenny, who must jump from Iha 
tool of Iha screen up through Iha eighl 
levels above till he reaches the top and 
then starts on another slightly harder 
screen. 

Lenny moves up by wailing tor a gap .lo 
appear above his head. and he jumps 
through this onto the next level . .. or falls 
down a level ii he allows Iha moving gap 10 
gel under his feel. Initially there are lwo 
gaps, one moving up the screen and one 
moving down, bul for each successfu l leap 
a new gap appears , Iha li rsl lhree moving 
down Iha screen , Iha next three up Iha 
screen. till the maximum of eight gaps is 
moving up and down. Now lhis obviously 
means more gaps lo jump through , and 
equally obviously more 10 fall down 
through. You avoid Iha gaps beneath your 
tootsies by running off the screen to teh or 
right, when you'll scroll round and appear 
on Iha other side . and lhe l ricky bil comes 
when a descending gap meets an ascend
ing gap and you're Iott wilhoul a leg 10 
slandon. 

For each level you gel through , an 
obstacle appears - one of assorted 
characters that run across the screen and 
render you unconscious on collision. The 
shapes don't always appear on Iha same 
level each time, so even if you don't get 
very tar you see a variety of snakes , 
crocodile heads, axes, and even men with 
umbrellas. 

The graphics and sound are bolh good . 
with Lenny's legs moving nineteen lo the 
dozen . 

The game is of Iha sort lhal Is a 
ridiculously simple idea, bul hard to do and 
totally addictive . There's a high-SCO<e 
record kept, and with a maximum of 20 
hazards possible ii should set a challenge . 



Bloc Head is an enjoyable . easy to play 
game . As you hop from one cube lo the 
next. each cube you touch will change 
colour. You must land on all 27 cubes 
before being killed . It all soonds nice and 
easy. butwhileyou hop around a varietyol 
creatures do their best to catch you. 

Some are on your stde and landing on 
them gives you more points. but others 
definitely want your blood. At the start , twO 
liddleywink counters dropdoWn. and if one 
lands on you, or if you are unlucky enough 
to hop onto one. that's a life gone . The 
counters are fairty easy to outrun, as they 
only move down the screen. 

At least, most are easy; one turns Into a 
spring when it reaches the bottom and 
chases you around . At the bottom of the 
screen, on either skie of the shape are two 
flashing 'bus-stops ·. 

Hopping onto one of these lransports 
you safely back to the top. If you can Irick 
the spring inlo following you. kamikaze
like over the edge (while you land safely on 
the bus slop) you gain points. The bus 
stops will only last for one landing though. 
Landing on all the cubes gives you yet 
more points and takes you onto the next 
level. After the first two screens, the third 
level is played on an invisible board. 
Definitely sutcidal and guaranteed to drive 
you mad. 

At the start. you can elect for the 
easy or tough versions. On the latter, every 
screen completed means a new monster. 
Good graphics and sound make this one of 
Dragon Dala's besl for ages. 

RATING 
L11l1ng 1ppe1I ~~~~~ 
Pl1y1bility ~~~~~ 
Use of machine ~~~~~ 

Volue ~~~~~ 

N•me Oii Baron System Otagon 32 Prlc. 
£5 95 Publl1herWM10ft.42 45New8'oadSI. 
Lonr"ln EC2 Form•t c.,.,.ne Unguage 
~ Outtet~ t!I ()I'~ 

As with North Sea Oil, you must e<tract oil , 
bul this time the target figure is £ 1 OOOm. 

Here, the rights of two oilfields are on 
otter, one of which - Avalon - has the 
potential of a bigger yield . In the solo 
version, you may have to bid against the 
computer for drilling rights . Depending 
on its mood, it tries to outbid you or simpty 
lo make you squander lhe budget. 

Having settled drilling rlghls . you need 
an expk>ration rig, so it's off to Jock's yard 
to buy a rig. Depending on his mood . you 
may be lucky and strike a bargain unless 
the price Is already fixed, whereupon Jock 
adopts a take-it-or-leave-it attitude. 

You must decide while towing the rig to 
the oil tield whether or not to pay out 
bonuses. There's a cenain amount of risk 
(naturally) and you can easily end up broke 
trying to beat your rival. The weather 
varies during the tow. tromforce9gales to 
total calm. 

Onceyouhavesomeoiltopumpashore . 
it's back to the canny Scot to buy a 
production plattorm. 

The platform Is towed out as before, with 
you offering bonuses to your crew or not. 
as you please. Sometimes the first one to 
get a rig in position will get a bonus but don't 
depend on it. 

The pipeline is then laid and once 
connected, the oil llows ashore. 

Though the graphics are limited to solid 
chunks, that doesn't detract too much from 
the game. 

While your precious oil comes ashore, 
newsflashes appear tickertape-slyle 
across the screen. The spot price tor oil 
fluctuates from as low as one dollar a 
barrel to over five dollars. 

The target is reached fairly quickly and 
all too soon the game is over. Depending 
on your skill , at the end of the game , you'll 
make company President - or pump 
attendant. 

RATING 
Llstlngoppeal ~~~ 
Ployobllity flit~-
Use of machine -v11ue ~~~ 

PULL OUT &KEEP 

N1meCrusaderSy1tem0ragon32, 1pysltCk 
Prlce £6 95 Publlahef JMomson(Mocros) ll d. 
2GlendaleStreet. Leeds Format Cassette 
Ungu-ve Machne code Other veralon1 
NoneOutlet1Ma.io«1er.retai1 

Monty Py1hon didn 't quite make it , leaving 
you to take up the QIJest for the Holy Grail 
in this arcade style game. 

Instead of instructions you get a demon· 
stration game showing the first few 
screens to give you the idea. The first 
screen demands nothing more strenuous 
than climbing up the steps to the city waus. 
As this wouldn't be too thrilling on its own. 
you also have to jump over a marching 
column of scorpions which may have 
inter-bred with Scottie dlogs somewhere 
along the way. Whatever their ancestry, 
they have a tendency lo leap up and gel 
you by the throal if you don't manage to 
leap over them cleanty, using the tire 
button. 

The second screen is similar, requiring 
you to walk along lhe cily walls leaping 
over the same scorpions, but this time the 
last in the line is even more vicious. Get 
past that and you mus! cross a moat by 
carefully liming your leap onto a handy 
overhead pulley, which takes you to 
screen four, a lake containing a series of 
moving columns, and our intrepid hero 
must leap from one to the other before 
each descends beneath the sur1ace. 

The graphics are disappoinling con
sidering lhe Dragon 's capabiltties , but 
they're still entertaining enough and while 
there's not a lot of sound the main pleasure 
is In t,ying to get your timing right and not 
loseanyofyourtourlives. When you die, a 
black ghost rises from your body and 
shimmers to the top of the screen, while 
the bottom of lhe display shoWs your 
score, high score, level reached and lives 
remaining. 

The game proves a challenge because 
it's almost impossible lo get past that last 
scorpion on the second screen without 
losing at least one life. which makes 
experimenting with later screens difficult. 

RATING 
Listing appea l ~~~~ 

Playablllty ~~-
Use of machine ~~~ 

Vatueformoney ~~-
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ATARI IN 
ARCADIA 

ARC HON 
Take one chess· like board. give the 
squares changing propen ies , add a set of 
strange, varied·power pieces, throw in a 
combat sequence and you 'll have a rough 
idea of Archon . A graphical game that 
combines arcade action with strategy . 
Archon depicts a struggle between forces 
of Light and Darltness . 

The game is played on two screens. On 
the first, the strategy screen, you and your 
opponent (or !he computer ) lake lums lo 
move your pieces using a joystick. When a 
piece lands on an enemy occupied square 
theactionswitchestoasecond screen. the 
combat arena, where the two animated 
pieces battle for supremacy . 

The strategy screen is filled with a board 
of 72 shaded squares . The darlter the 
square, the more powerlul it is to lhe forces 
of Darkness, and vice versa. The squares 
constantly change their colours , and thus 
their propenies , throughout the game. 
Ranged on either side of the board, just like 
the start of a chess match, are the two 
forces each with 16 different pieces. 

Each creature has different properties 
and is at its strongest when on a square of 
its own cok>ur. Each has its own method of 
fighting . These include hurting boulders . 
lightning bolts or fireballs , sword or club 
swinging, breathing lire, screaming, creat· 
ing a wirtwind, etc. Fighting is always one 
against one on the combat screen which is 
an open area containing various obstacles 
or barriers. 

The wizard and sorceress can also cast 
spells which summon elements to do 
battle in their place , heal wounds , telepon , 
exchange places , shift the flow of the 
board's colour--change cycle, imprison an 
enemy or revive a lost piece. 

There is a wealth of detail, actk>n, 
strategic Interest, and variety in this game. 
providing hours of entenainment. Highly 
recommended. 

SERPENTINE 
Mazes are a favourite setting for computer 
games. Serpentine is one of the better 
ones , Chough Caterpillar might have been 
a better title since that's what the snakes 
most closely resemble. 

Controlling a shon , blue, segmented 
serpent you must manoeuvre around a 
maze avoiding your k>nger, pink cousins 
who are out for their morning slither. U a 
pink one touches your blue boa, it's 
goodbye to the laner . In lhls world it's 
snake eat snake, and if you can get behind 
one of your pink brethren you can nibble 
away at its !ail segments - each such 
segment gobbled will increase the length 

MICROPAEDIA 504 

of your own snake. 
Emitting a deep-throated 'Ribbit' a 

lovely , goggle-eyed green frog goes 
hopping around the maze. Whichever 
snake gels to eat him becomes longer and 
stronger. All snakes, including your own, 
can lay eggs which will hatch unless eaten 
by another snake or frog. When a screen of 
antisocial serpents is cleared the game 
advances to the next level where there's a 
new maze and a fresh supply of enemies. 

Smooth graphics and fast action make 
this a compulsive game. I can 't th ink why 
the snakes make a noise like a steam train 
though (probably putt adders) . 

HAZARD RUN 
Just like in the TV series with a similar 
name, the sheriff is after you for some 
unspecified offence. The only way to 
shake him off is with a bit of dareaodevil 
driving through one of the Hazard Runs . 

There 's Chicken Run (the shonest) , 
Wallen Pond , Bryan·s Pond, Hell's Can· 
yon (lhe longest), and Rainbow Run 10 
choose from. To the sound of a ponce car 
siren you jump into your car and race off. 
An aerial view shows part of the COt.Jrse, 
mostly din tracks set amidst plenty of 
trees. The car revs up and moves 
smoothly forward , the screen scrolling 
down to reveal more of the counlrysk:fe 
ahead . 

Should you sideswipe a rock or tree, 
your car flips onto its side-riding along on 
two wheels Is very useful for squeezing 
through some light passages . You can flip 
back lo four wheels with a touch on lhe 
joystick bot if you flip the wrong way , you 'll 
end up turning the car right onto its back. 

When you head straight for a bridge , 
creek or pond the first few notes of 'Dixie' 
are played and the screen shows aside-on 

Mlcropaedl1 edllor: Geof Wheelwright 
Design: Paul Clarkson 

view of your leap across the water. Hit the 
near -side bank at too slow a speed and 
your car won·t make it to the far sk:le. The 
pursuing police car will go Into the drink, 
even if you don't. 

Neat stylised graphics, responsr'Ve con
trols and fun sound make this a testing and 
entertaining game. 

ET PHONE HOME 
The official game of the film, !his one from 
Atari is more suitable for the younger 
player . ET needs several pieces ol 
equipmentto boild his phone . The only one 
who can help him collect them is Elliot. 

Elliot must rush round the town in 
search of the objects, avoiding scientists 
andagentswhomaylrylotakethemaway 
from him and hide them. Once Elliot has 
returned all the pieces to his house you are 
rewarded by Che sound of ET speaking 
those famous words 'ET phone home ' -
he sounds just like he did in the film . 

The final phase has ET running to find 
his ship's landing site in the woods. When 
he does , the ship arrives and ET gets 10 go 
home. 

A simple game made charm ing by the 
presence of ET. Younger fans of the 
lovable alien will adore it 

AtlgamesavailablefromSilicaShop,Sidcup, 
Kent.Tel:01·3011111. 
Archon(32K- not XL disk, C29.95} Elec1ronic 
Atts, USA. 
Serpentine (48Kdisk, t21.45)&odert>und, 
USA. 
Ha.zardRun,(24Kcassette32Kdisk,£19.75) 
AllrianSoftware. Hayes. Mkkb:. T et: (0753) 
45201. 
ETPhoneHome(16Kcartridge.£28.95)Atari 
UK. Slough. 

Contrlbutort: J,m Ballard. Bob Chappell, e,11 Dav,es. Mike Gerrard and s,mon w,11,ams 

NEXT WEEK 
We beg,n a t,ve-pan senes of detailed graphics techniques for the BBC M,cro. the Acorn 
Electron, the One Atmos. the Onc-1. the Atan senes of home computers. the 
Commodore 64 and the Sinclair Speelrum 



suss 

ISCO M or~~: 3~~~Ji~E:~e~ 
9 ?~~.'1,,~flJt.'~~~· o.e.pt 4A. London W3 SPA"'"" 

Memolec:11 MTX512 .. . .. . ... £217 
SlnyoMBCS!O(ld .. ) £717 
SlnyoMBC$55(2•o;st) ........ £193 
ZXSpee'lnlm16K£'90. 48K ... £115 

Printer£:35,Ughtpen£15,Joy$tieklniertace £.'9 
CBM64£180. YK:20. C12S 

PmterMPS801 t220 
88(8 ... ... ... . . ... t3IG 
MCP·100P'11tter£100, CobJt MonllOf t20CI 
-Joystick £1 
C8M64Softwir,·Hobblt64 (RRP1' .95)0urP. t13.00 
"- M"* , Cnzy8'11oon, Goluy6' , "91>. Kong, Set""" F,ooi. Scnmbte. 
CluainticWarriof, Daoc:in; feat.Klys,tmotloog, (RRP7.95)0wP. £1:.70 
Howr8owef.Ntatr4 (RRP7.5G)OwP. £5.40 
Colossll:Ad\lltltuie, Snowllal (RRPt .to) Ow P. £1.DI 
KicltOfl, WidowsRMngt (RRPl. 9910wP . ts .lO 
HuncnBlc:k, MrW1~ . Supef Plpeline, 

l.altflotlt ,Jammln 
TransytvlOIMITower. 
Quuu6' ... 

(RRPl .to) OwP . [5 .IO 
(RRPl.5G)OwP. £4.90 
(RRPUt) OwP .£4.IO 

59eetn.lfflSottwar1·V.._, , Hobbrt (RRP1' .9510wP. £11.50 
AgnterPilot,HunttrOet ... (fUIP7.9') 0wP . tli .50 
30AntAltlct , 0u th d'We ,Kidi:off,$kul , ClnSICAdYenll.lfl, Trm:, 
Plnettito<, Hunchbact, StrikeAttack .. ..(RflPl .ts) OwP. D .50 
OoomsdiyCUllt. A-ReYtnQO , 

Urban Upstart ... (RAP UG) Our P. ts .00 
8mUndthe8ees,Je1SetWillte,MatWCM.ner. TheOmegaRun.Ometron. 30 
Seidd&bArtact, Kong, MICf'O Bit. Pinbal Wiwd, Pool. Mr Wimpey, Harrier 
Attlck,wtlletie, RevengeottheMutanlCameis .. (RRPS.ts)OwP .£4.70 
AbcAnac. ScubaO!ffl, JetPac:. LI.N'W Jetman. Pssst, Akllemlst. Zzoom. 
Stonkets, Zjpbp ,Atadia ... . (RRPUO)OwP. t U S 

Send large SAE for our full C.htlogue 
Prompt dlspa,tch upon return of cheque 

Cheque/PO to above address 
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AVAILABLE 
AT LAST! 

~ A DISK DRJVE FOR YOUR 

~STOPP=S ORIC 
NOW 100% 

ATMOS COMPATIBLE 

a~!v~;~~~ ~~; u~~ri 
5
5~ os( i'.c".'N. 

We otter Ille complete BDSOO system ready to plug into 
your Orie for just £299.95 (Inc p&p & VAT) 
Consisting of: 3" Disk Drive, Power Supply Unil, 

Hybrid Interface DOS Master Disk containing 
Word Processor, Demo Programs and Utililies, 
and Operating Manual. 

Or a Part System for use w ith existi ng 3" Drives for 
just £99.42 (Inc p&p & VAT) 
Consisting of: Hybrid Interface, DOS Master Disk 

(as above) and Operating Manual. 
Also available: Maxell CF2 3" Disks £57.35 per box 
1 o disks (inc p&p & VAT) 

SOFTWARE AVAILABLE NOW 
Home & Business Package 
Contains: Database 

Household Banking 
Fuel Calculator 
Mortgage/ Interest Calculator. Just £19.95 ( +£1 
p&p) 

Games Package 
Contains: Pontoon, Goll, Horse Race, Diver. Mind· 

bender, Sweeper , Target-Shoot, Hogger Bomber 
With excellent graphics , full colour & sound. Just 
£19.95 (+ £1 p&p) 

!)$0 .... when on»f ld wdh .,.,,.,.... ...,, 

MANY OTHER TITLES 
AVAILAB LE SHORTLY 

FREE FREE FREE FREE 
FREE FREE FREE FREE 
The firsl 100 orders for a comple le BO 500 system will receive 

A FREE GAMES SOFTWARE PACKAGE 
X- ······-- ···-·----·-----·· ··-··---·----------·--·· 

P'8ase send me: 
. •. Compkue sys1ems 
. . . Pan. systems 
. .. Home & Business Packs 
. •. Games Packs 
. . . Boxes Disks 

<i! £299.95 £ 
<i! £99.42 £ 
@' £19.95 £ 
@' £19.95 £ 
@: £57.35 ;:,£ ___ _ _ 

Tolal £ 
lenclosechequeJPONo .. .... Allcasllshouldbesenueo,ste,ed 

Name 

Add,ess 

N.B. Overseas ADO £20.00 P&P 

Postcode ...... .............................. ............. . 

Send to: Tyrell Comp ut er Systems Ltd ., 41 Castle St, 
Welll ngborough , Northan ts NN81LW 0933-72092 

Alk>w 28 days fOI' deltvery 
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HOW TO BUY THE RICiHT PERIPHERAL 
FOR YOUR SPECTRUm! 

The Spec:tnun Peripberala Gaide by Ian ScaJ.s 

Maximise y.2!Y.§~P.2!!!!!il! 

~.:::~~"&e~~3;~yh~f 
compe:,n 9 products to enhance and 
expand the capabtlu,es of the 
world 's most popular micro 
This new J?!.~ provides the 
data you nee<ltocuf your way 
throu9h the 1un9le. Ian Scales 
explains the function and 
charactens11cs of each type of 
accessory available , g1vmg you the 

D ~~ PeriphefU 

o=:.:-zx 
D~ e~forthe 

informa tion needed to assess your 
requrremen ts. evaluate the 
advertJ.Smg cla ims and make an 
mfonned purchase decisJOn. 

::j•tri:~r~~~e~:r:.~les of 
included within thJS comprehensive 
guide to curren t products and 
supplie rs. 

DON'T BUY A PERIPHERAL UNTIL 
YOU 'VE READ THIS GUIDE-ONLY 
£4.95 ... 

~::;s::c~~~~, 
60 Programs for the ZX S,:,ectrum 
(£5.95), Instant Arcade Games for 
the ZX Spectrum (£3 .95) , The Best 
Software Guide to Spectrum Games 
(£3.95) . Available from your local 
computer book stockist or by 
return mq the coupon below . 
For immediate service or 
more infonnaUon ring 
OJ.ZOO oaoo now. 
Credit can:t.s accept~ . 

NAM E(Mrt Mrs/ Mm/ Ms) -----------------

ADDRESS------------- -------~ 
---------- --- -- -PQSTCOD[ ____ ~ 
~da~a~d/V~~~~o}.~o~

1
~ payable 10 Pa:1 Books lAd or debit my Access/ 

D ~=-~tt:,10 Stgnaiure ________ _ 

Posl:ageandpac k1nvcontnbuoon :I: ' I!!::! • PERSONAL 
~Jl~~,~~ ,1~~~!na1 ~~':J!:J::~J:r~ , 
book 1oa maxtmum char<1eoftl 2S ,,,.,,......,., 

Tueal :=~f.noknd Pan J 
' ,, fteols111ionNo 389531 ,,' 
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Aeariin prine 

Arc Atar i's two new pr inters a case of too littl e, too late asks Piers Letcher? 

ri has prod uced two full-width 
inters as part of its new range or 
ripherals. The 1025 dot mat rix 

(£350) is slow and uses typewriter ribbon 
lechnology: 1he 1027 lcncr quaH1y (000) 
uses the rubber stamp and ink principle. 
The se replace the first Atari printers. the 
much maligned chcrmal printer and the 
Centronics \\'i th an Arnri badge. 

First impressions 
The 1025 is fairly squat at about 12in by7in 
by Jin. and has few co111rols - an on/off 
switch on the back. platen knob and paper 
lock release on the side and main print 
switch on th e front. 

In cont rast to thi s the 1027 looks smart. 
matching the new-look XL range . It has a 
single push button. a paper-feed slot and a 
rather odd 'Access doo r' on top. There' s a 
platen knob on the side, an LED on the 
front and power socket and periphe rals 
ports at the back. 

Documentation 
Both come with A4 folder style docu· 
men1s. printed wi1h maximum illustration 
and minimum text. A sect ion a t the end of 
the !025 booklet shows how to alter line 
spacings and get European cha racter sets. 
which are switched from software rather 
than the more common dip switches. 

The corresponding section for 1he 1027 
explains how to get international charac· 
ters using escape sequences. Line spacings 

, cannot be alte red because of the '"'ay the 
printhead work s. 

Setting up 
It's not difficult 10 set up these print ers 
provided the inst ructions arc followed 
carefully. With the 1025 you plug in 1he 
power and peripheral s lead s. install th e 
ribbo n. which is fitted like a normal 
typewriter ribbon. and finally put the 
paperintoplace . This can be single shee t or 
tractor feed. but can only be removed 
forwards: turn ing the platen knob ant i· 
clockwise us ually t ears th e paper . 

The l027i sse t upin much the sa me way. 
bu1 the messy typewriter ribbon section is 
replaced by a messy ink. roller section -
th ere seems to be no way to avoid 
ink·stai ns on your fingers. Fitting lhe 
paper is easier. and again you can use single 
sheets or tractor·fced paper. but firSt you 
have to tear off the sprocket holes. 

Features 
The 1027 upset s the general belief that 
'letter.quality' means daisywheel. It uses 
letters mounted onto a cylind er. which 
spins making the leners collect ink from a 
sponge pad before stamping the paper. 

The 1025 uses standa rd matrix prin ting. 
but has a matrix only seven deep by five 
wide. Not Jong ago thi s would have been 
fine. but with printers now offering a 
matrix of 24 by 18 it see ms small and rules 
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out descenders. which need a matrix of at 
least nine deep. 

In use 
Geuing the prin1ers to work is as simple as 
typing 1.rR1N1 from Basic. This sends the 
relevant con t rol cha rac1crs to the prin1er. 
along with whatever you want prinled. The 
manual suggcs ls "M' ' ATA RI 102s PRl1''11 R 
\\ORKs·· (or 1027). 1 would suggest "MY 

ATARI 10"...l l'Rl:-.'Tl ~R WO RKS SI.OWL Y
00

, 

Compa red too1hernewproduc1s. these 
printers are slow. Altho ugh adveniscd as 
running at 40 characters per secon d (slow 
compared 10 most dot ma1rix printers) the 
1025 actually runs at an average of IScps. 
The letter quality printer is e, en slo"'er 
an average 8.3cps. Th is can be slo~ed 10 
5cps for certain str ings of charac ters. To 
givcsomcideao fwhat this mean s. the 1025 
takes about 20 minute s to print a IO·page 
docume nt (50 lines per page. 10 words per 
line). The same mat erial would take an 
hour to print on the 1027. 

As well as being slow. neither printer is 
adeq uatel y pro1ected agains t the unwary. 
Removing the l025's lid while it' s print ing 
re,.,eals the head go ing back and forth . It 
probably wouldn't take off your fingers. 
but it could draw blood. TI1c 1027 is more 
dangerous. The printhead doesn't move 
particularly fast la1era lly. but it is spinning 
round five times a second. and could inflict 
a nasty wound . Added to thi s is th e design 
drawback that it doesn't chec k for the 
presence of paper. so the printer work s 
away . spread ing ink all o, ·cr th e platen. At 
least th e 1025 stops when the pa.per run s 
out. 

Another criticis m of both printers. and 
one peculiar to Atari. is th at neither print 
A1ari's special control charac ters. You 
wouldn't expecl ot her prin1ers to cope with 

Atari pnnl tn ... black 
Md wt.it.: tM 1027 
a.tterquality, dnl but 
....,_, and U..1 025 
dclt.ffillrb:.U.. Ntum 
ofllN-" 
ribbon. 

this. but I'm disappointed Atari still hasn't 
made these characters priniablc . 

Although the characters from the 1027 
arc nicely formed 1hey look more like the 
results of manu:.11 t)'ping (a nd appea r 
slightly slo"'er than a fast t)pist cou ld 
manage). than those of e lect ric. Thi s is 
partly due to t he up and down movement of 
the cylinder which causes slight misalign· 
ment on th e page . 

Verdict 
These two printers fall into the ·100 lit1le. 
too late' category. They are too expcnsi,e 
for what they offer and il°s a pity 1ha1 the y 
don't mal ch up to the s1andardsc1 by so me 
other new Atari periphera ls. like th e 
touch·table1 orTrak·Ball. 

Much beuc r printers can be used with 
Ata ri's 850 printer interface. This costs 
£135 and allow s you to con nect up any 
s1andar d seria l or parallel printer. Since 
you can get much faste r and bc11cr quality 
printers like 1hc Walters WM80 for under 
£230 you can con nect up bc11er qual ity at 
an almost identi cal price. The cost of 
stand ard printers is likely to drop further 
this year so the printer int erface and a good 
dot matrix represents much better value 
than Atari's printers. 

""111c1A1ari 1025dot matrixpnnter Priot 
£349.99incVAT- lxpsa-e .. ge ...... 5. 
I0.16.5chanpe r inch;6,81incsper 1nch;6t80 
chars per line 

""111c1A1ari 10271cttcrquali1yprin1crPl'toe 
£299.9910cVATS.- Fas1es18.kps,s kr.\-cs1 
Scps.av8cps o,dNel ntcrna 1ionalcharactcrs 

......... Alari(U K).Atari Housc,Railway 
Terraee, Slough. Berks SL2 5BZ(0753J JJJ.14 
...._ Retail 
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HOlVIE SECRETARY 

An Apple word processor for home users at a less-than-business price, says Mike Batham. 

User-friendlin ess 1, 1he \\atch\\o rd or 
the eight ies as far as soft ware 
manufa cturers arc concerned. So it's 

not surpr ising 1hat Sierra On-L ine' s la1est 
pcr.onal \\Ord proce~~l r . appropn.1 11:I) 
named Homcword . fits thistrendydcscrip
uon beautiful!). Li-..,.like iron~ and p1c1or· 
ial menu s :1bound. a, do clear a nd oli1mplc 
instructio ns and prompts for each opera
t ion . 

Documentation 
The des igners ap pear 10 bclic\'c that how 
to use. I lom c"ord will be immediately 
clear . w the}\c pro\'1dcd a nummum of 
documentation . S1rangely eno ugh . th eir 
belief is JU51ified. Af1er reading lhe :,,lim 
30-pagc manua l a nd h~tcning 10 the 
ins1ruc1ion rnpc I felt in <..-omplet c con irol. 

Th al the manual is wriucn for the 
compl c1c nO\·icc ispa 1cnt l) ob,iouson the 
first page. Wi1h 1he help of (supposed ly) 
a musing line draw111gs the user is gi,·cn a 
·Nod dy"sguide' to t he micro m gene ral and 
ll ome\\O rd in particula r . Unfort una1el). 
some concc plS arc Mmplificd co the po1n1 o r 
condc'",CCnsion . 

A p.:1rt1cularly nice !ouch is the inclusion 
or a cu<.,1omer ~~ ICC numhcr at the b.id, of 
1hc manual. You \\ Ould . ho" e,c r . run up 
qm1c a large bill calling th" one : 1t ap1lC:1r, 
to be in Cal ifornia . 

Getting started 
Th e instru c1ion tape is supposed 10 
imrodu ce you to the program by acquaint
ing you \\i th the typing area. the menus. 
editing o n screen and initiali zing disks. 1·m 
afraid I didn'1 1akc 1he 1apc very ser iously. 
howeve r. I cou ldn't help laughing "h en 
th e first th ing I heard was the kind of 
soo thin g canned music you get in supcr
marke b . 

The typing area has been kepi decep· 
ti, ·clysimple: ii conrninsall the immcdiale· 
ly rclc,arH informatio n such ~·s page 
numbe r . free memory and free disk space. 
and yet remains unclutl ercd. One of 1he 
most ingenious rea tures of l-lomc"ord i!! 
found in the bo ltom right hand corne r o r 
1he typ ing ar ea . II is a minialunzcd sketc h 
\'crsion o f the formaued page being 
worked o n. It sho\\3 the <.-omplcle 80· 
colum n format and ada pt:> tochangcsin the 
la) OUt ,, ithin seco nds. 

To get from th e typing area 10 the 
primary menu (and nu ,·erstl) ,;;1mpl) 
press Escape . The text section of 1hescrce n 
remain!! intact: 1h1, oc..·cup1c, 1hc top 2 , of 
the screen . 

Features 
Th e prim ary menu gi,cs acces, 10 six 
secondary menu s under th e hcad10gs: 
Prin1. Edit. File. L1.yout. Custo mize and 
Disk U1ilitics. Each 1s represe nted by an 
icon sclcc1ed by moving a frame using the 
arro,, ke)'S. Pressing Return br ing~ up the 

rclcv:tnt ~con dary menu . 
A majo r cri ttcism of menus is their 

~lownc,s. and one problem \\1th sc,cral of 
the secon dar)' menus is that )'OU are 
automat icall) returned to the 1yping are a 
when an opera tio n has been carr ied ou1. 
Luckily all the File. Edit and Layout 
function:> can be accessed using dir ect 
·ope n apple' (Apple llc) or ·Shill CTRL' 
(Apple 11 and I I + ) comma nds . Not being 
able 10 use direct commands 1s as much a 
:,,a(ety precaut ion as anyt hing else. It 
\\Ouldn 't do to ha, c a docu ment printed 
out ever) t ime ·ope n apple p· in:,,tcad ofO 
(ccn1rc next line) is hit acciden1all). 

The Edit funct io ns provid ed m I lome
word arc much the sa ,ne a!I in ot her 
"ord procc,s mg pack.tl!,c,: c r,1,e. nherl . 
find. find and replace. copy and move le \:t. 
Th e direct commands for these and a ll 
o ther functions tha1 can be accessed direct 
are included on a single A5 c;1rd . 

Th e La)OUI op1ion~ arc al~ prctly 
,tand,1rd . bul "hal 011 '1 ,1:md,1rd 1, the 
ease "i1h which th ey can be app lied. 11·s a 
good idea to use 1hc menu to gel 
acquainted wi1h 1hc \'::trious possib ilities 
and u~ing the direct command s once )OU 
have maslc red the system . 

Thi s is. in fact. 1he hallmark of 1h13 
package. Th e menus and submenu" pro· 
vidc cn jo)a ble ini1ial in!!truction "hil e the 
CTRL or open app le commands speed up 
the process late r. 

The File menu include s the ob, ious 
options of s.1, inga nd loading document,; as 
well as facilit ie! to insert and comb mc 
sc, ·cral documents to a lt1rger "hole . 

Uc.ing th e Prin1 menu you can indicate 
the type of paper you· rc using. chan ge the 
page num bering. scroll the final document 
acr oss the screen before prin1ing and print 
the document. The scrolling functio n 
provides a last chan ce to see tha1 C\'er) · 
thing i~ in order. and ha\'i ng used this 
funct ion I never "ant 10 be wi1hou1 11 
aga in. 

Th e Customitc menu allows you to 
prime the progra m 10 your ')S iem b)' 
telling it what print er card you're u\ing. 
"ha1 size 1hc pape r 1s. how man) disk 
dr i,e~ )OU ha,·e and "h at printing formal 
)OU inte nd to u\c most of th e time. 

Tcmporar) •changcs to the printing format 
can be made \ ia the Layout menu or 
command s. but the program will rc\ crt to 
the select io ns sto red under Cus1omitc 
c,cry time 1hc memor) is clea red . 

One drawback "Ith the print rornH1.t 
M!lcction. hoY.C\ er. is 1ha1 you can·1 sec all 
th e cn1cria at once (as )OU can wi1h ot her 
Appl e \.\Ordprocc~sors) to e nsure th at )O U 

hil, cn·1 missed an) lhing and th:11 your 
choices aren't contrad ictory . 

Like <Ill) rcall} u...cful ,~ord proc..x·,,mg 
package. ll omcword provides all the 
maJor disk operations in a simple. easy to 
use format - the Disk Utility menu . Thi s 
allow;; )'OU to initiahzc disks. erase docu
me nts and catalog ue th e sto red files. 

Naturally. this A1>ple applicat1onfi; pack
age. has a I lclp mcnu . lt conia inst he same 
information as th e afore menti one d AS 
ca rd. Both gi,e the CTRL command s for 
displaying and inserting the ASC II value of 
a charac ter . yet no" here in the docu
menta tion is their use referred 10. Not 
much good to a no, ·icc. 

In use 
I lomeword can be u~d on any Apple I le 
and on Apple II and II+ machines 1hat 
ha\'c been expanded toa t least 6-lK. A shift 
modification is not e~n tial. but makes life 
much easier . Tile Shif1 CTR L command s 
"ill not \\Ork withoul one . 

One problem I rnn into concerns Escape 
comm;im.b 10 my pru1ter (Ep',,()1, MX-
8CJFff). I ~11111>1) couldn 't u-.c them. ,o 
empha,1-.ed pn ntmg. con dcn\e d let1enng 
and 01her feature, of the printer \\ ere 
maccc-,-,1hlc. II 1:,, po:,:,,1ble that I lome" ord 
conta 1n~a <..'<Jmm:ind lo"'" 11ch off the u\ ual 
e ffect of the Ev:apc and CTRI key,. hut 
11·, nol m the documcn1~1t1o n. 

I "ondcr. shall I try and rin~ Califo rnia ? 

Verdict 
If you are inte rested in the efficiency of a 
h1gh-pm,crc d \\nrcl prcx:c,:,,<,r pad. ,1gc. 
lookclsc\\hcre. I lome" o rd is not aimed at 
the busine~ market for the simple reason 
that 11 \\ Ould not succeed there . If. 
hO\\ e, er. )OU ,,:tnl a ,,ore.I proce"o r th;:11 • .., 
e~i') and fun lo u~ ,11 ~Ill Mfordahk pri<.•e. 
th en I h>mc\\ ord for the Apple could tx
Jll'I "h.it the doctor ordere d . ~ 

RATINC(/5) 
Fel'tures nnnn 
Documenutiot1 nnn 
Performance nnnn 
Usability nnnnn 
Relilbility nnnn 
0¥er1llvalue nnn 
NMN I lomcv,ord ~ \\ orJ JlrtM.·..::,-.or 
Price £..'\.S ,...._ Sierra On·L1nC"s,.t-. ArplC' 
,.....,.. Disk OtlNr.,....... C'ommoJorc6" 
(A1ansoon)o.t11tsSor,~IOca lcr,,,(Frcdonc 
Soh'iClor(01)~20JO 

re, APRIU~ 19s-l 



wh ·1 Family Fun 
the;.e your kids are dri . 
they'~: ~~rning to tell~~; t~~.M~/ tra in 
M•gic Sho; .c:;,~"~8 spells from ;Th:•• 
:;ioney. Pulling u~ '.~~earning to use 

r escaping with 'Han~~norm ous Turnip' and Gr etel' is 
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From the ear liest days of the 64. 
Commodore mainrained it would 
offer the facility to add a second 

processor with a CP/M option. The month s 
passed with no sign and it began to look as 
though the secon d processor curse which 
has afflicted Acorn and others had al.so 
burned fingers at CommOOore. 

Many users of home micros may be 
wonderin g why manufaccurers bother. 
The answer , simply, is softwa re compa ti · 
bility. The bane of compu t ing is that a 
pro gram written for one machine will not 
generally run on another. Digital Research 
solved lhc problem in 1he S·b it business 
field by coming up with CP/M - Contro l 
Program for Microcomputers. a rather 
grand name for what is little more than a 
core of common operating routines which 
allow you to manipulate and use di sk files 
(files in lhis sense including programs as 
well as data). 

l11e idea is thal CP/M provides 1his 
common core of the system and lakes care 
of such details as accept ing input from the 
keyboard. sending output to the scrten. 
and act ing on 1he disks. When writing a 
program for CP/M you don·, need 10 worry 
about how 1he micro handles 1hesc fea· 
tures. You simply call the relevant CP/M 
routine to do the job for you. So any 
pro gra m that runs under CP/M on one 
micro runs under CP/M on any micro. The 
theory is that having CP/M available on 
your machin e gives you access to a large 
source of programs. The only catch is that 
CP/M works only with the 8080 or 280 
proce ssors. 

Now that it isa t last available for t he 64. 
has it been worth \\aiting for? Technically 
yes; but the practical aspects bring a 
reso unding ·maybe". 

Features 
The package comes in a neat. attracti\e 
box folder containin g the Z80 processor in 
a large black canridge, a single disk 
holding the CPIM system software. and a 
240-pagc ring-bound manual . 

The product is really a double bill. The 
Z80cartridge and CP/M can be considered 
as separa te produ cts despite Commod· 
ore's calli ng it a CP/M cart ridge . The 
name , in fact. implies a possible alternati\'C 
approach which is currently making head· 
lines: CP/M on a chip. ll would have been 
possible for the CP/M system to ha\•e been 
placed on a ROM chip within the can ridge 

• 

giving the extra bonus of having it almost 
immed iately available . 

There are se\•eral possible reasons why 
this wasn' t done . First, the 64 put s all 
can ridge software just abo\'e the middle of 
memory which is fine for games but 
nonse nse for a ncwopcra tingsystcm which 
ought to be as high up as possible to free the 
maximum amount of RAM. This could 
have been soh•ed by includ ing a relocati ng 
program 10 copy CP/M to cop of memory 
and lhen switch out the CP/M chip. 

The second polen1ial problem is that one 
of CP/M's featu res is the option to 
customise it to your own pre ference. and 
having a fixed versio n in ROM loses 
some of its appea l . though again this 
could be solved by sa,•ing you r custo
mised version to disk and booting that 
when needed. 

The probable reason for not putting 
CP/M on a ROM chip is cost. The ROM 
imple mentation would gain in case of use 
but carry a higher price. 

Thecan ridge has the ad\'antage that you 

--
The long-awaited Commodore 64 CP/M operating system has 
ar rived, and Peter Worlock says 'better late than never. ' 

n..Z10.....wrep1up1n1 .................. .. 
...,...,.ofU..64.ldottNt~tltellot ......... 
can run Z80 code from Y.ithin programs 
runnin g under the 6SIO and for some 
applications the 280 is easier to program 
or is more efficient. Because they share 
the same memory. pa~ing data betwee n 
the 1wo is no problem and in theory it 
would be easy to write a program that 
constan 11y switched betwee n them. The 
switching routine is only about 20 bytes of 
code. 

Documentation 
The manual bears the slightly misleading 
title of ·CP/M Operating System User's 
Guide' - misleading because it won't 
teach you how to use CP/M. It has been 
designed as a reference guide to this 
implementation and it fulfils this funct ion 
adequately . 

It contain s sections on connec 1ing up the 
system. attac hing disk drives and printer. 
and how to boot CP/M on to the 64. This 
chapter contains the manual's only irrita l· 
ing flaw in that the sec tion dealing with 
making a copy of the system disk is not 
absolutely clear on procedure (see the In 
use sect ion below for details). 

The heart of 1he book is a dictionary o f 
the CP/M co mmands and uti lities includ · 
ingthesyn1axand purpose: what you don't 
get is a full luto rial on how to use them. 

Although Commodo re's documenta
tiongc nerally recei\'csa lot of criticism. it is 
consisten tly good in gi\'ing detai led and 
clear informati on on hardware and srs· 
tems software. Pro\'ided you have the 
ability to make use of it. there arc no 
mysteries or secret areas. The same holds 
for this manual and it includes everything 
you need to know about memory maps and 
hardware. including schemati c diagrams 
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- even down to complete disassemb led 
listings or the systems software itself. 

There are also examp le programs show· 
ing how to switch con t rol back and forth 
between the Z80 and 6510 processors so 
you have the power or both CPUs 
available. 

However. the manual is not sufficient 
for newcomers to CP/M or i( you want to 
use th eZ80itselr. You'JlneedabasicC P/M 
tut orial (try CPIM and the Personal 
Computer by Dwyer and Critchfield from 
Addison Wesley) and a good book on 280 
machin e code. 

In use 
Selling up this system is easy. Th e cartridge 
plugs into the cartridge slot at the rear or 
the 64 and then you power up . The 64 is sti ll 
running under the 6510 at this point. You 
1hen load a 65!0 program from 1he CP/M 
disk which boots CP/M and switches 
control to 1he 280. Th e whole process 
take s slightly under a minute . 

The first th ing to do is make a copy or th e 
systems disk . It is not protected and you 
should never work with the maste r disk; 
lock it away some where sare. ldeaJly you 
should make two copies and also put away 
the first copy ... working on ly with th e th ird . 

I lowever. thi s is the first major snag or 
64 CP/M. Working with only the serial 
IS41 disk drive will prove sorely trying with 
CP/M. The copy ing or th e systems disk 
ta kes 18 minutes and a dozen changes or 
disk from master to slave and back again. It 
is here that you encounter the naw in the 
manual . 

It suggests you make a backup disk using 
the COPY utility. When run this offers you 
the cho ice or copying only the sys1ems 
software, or copying the 'ent ire disk' 
including the utilitie s. However, the 
second op tion really means 'only the 
utilities '. Th e systems track s are not copied 
so when you try to boo t CP/M from your 
new copy the machine hangs up looking for 
software which isn' t there. You must use 
the first op1ion first to copy the systems 
tracks (or use SYSGEN. a sepa rate 
ut ility), then 1he second option to copy the 
u1ility programs. 

Alli n allt hedis k con tains 11 utilities and 
commands. 

Disk manageme nt is a dream after the 
clumsy DOS of lhe 1541. To read 1he disk 
directory simply enter DIR. File names 
are fonn aued across the screen so it's rare 
to get things vanishing off the top of the 
screen before you've read them. 

The wildcards? and • a11ow you to be 
more selective in your search. For exam
ple, DIR • .ASM will display only the 
assembler files on disk. DI R BAS !?.• ~,11 
display files or any type beginning with 
1hose lenen tg BA SIC.COM or BASIL· 
.DOC . The three·le tter file extensions are 
also helpful. most being automa1ic for 
th ings like DO Cuments, DATa , BASic 
and COMmand files. However, you have 
th e opt ion of overwriting these. 

Other built·in comma nds include ERA 
which erases files, and REN which re
names them. O ne of the most useful is 
TYPE which will read an ASC II file and 
display it on scree n but without overwrit 
ing a program in memory . 
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Note th al from within CP/M you cannot 
read a directo ry or use a program fro m a 
disk formaued for th e 64 under the 6510 
(what the manual calls 'nati\'e mode'). 
CP/M disks are incompa t ible wi1h the64 in 
native mode and vice \'ersa. 

Thi s brings you to th e whole point or 
CP/M: the vast range of software available, 
more than 15,000 CP/M application prog· 
rams according to the doc umenta t ion. 
Unfortunate ly, while CP/M may be a 
standard operating system, there is no 
standard disk format and the truth of the 
matter is tha t at 1hc moment there are no 
program s you can run under64 CP/M. 

For the present, you"II have to knuckle 
down and write your own programs in Z80 
asse mbler. 

The question is, how much software will 
be con\'erted to th e 64 disk format and 
when will it become available? The 
problem here is the 64's limitations as a 
CP/M system besides the tort urously slow 
disk drive. Most CP/M software is confi· 
gured for an SO-column screen, not thc64"s 
40-column display. and you only have 48K 
of usable RAM - generous as home 
micros go bul mean by the 64 and 128K 
standards or business machines for which 
most software is written. The se are by no 
means insupe rable hurdles but indicate 
1hat sof1ware conversion will involve more 
than jus t dumping programs to compatible 
disk formats. 

or course, since CP/M is a sta ndard you 
could undertak e your own conversions if 
you can get hold of listings for other CP/M 
programs. In fact , other than the scree n 
size, no conversion is necessary- it' s just a 
matt er of entering the assembler code. I'm 
not recommending this, you understand
typing in huge machine language programs 
for an unfamiliar proce ssor could seriously 
damage your mental health - but 11 can 
be done. 

The prob lem of slow disk access times 
can be overcome by using Commodore 
twin drives with an IEEE inte rface, but 
unless you already have this set -up it' s a 
large expense you'd need to cons ide r 
se riously. 64 CP/M comes configured for a 
44 K system-which is whal you have with 
twin drives. 4K being required by the 
IEEE interface . Crea1ing a 48K system is 
straigh t forward using MOVCPM and 

SYSGEN - so Commodore is obvious ly 
aware of the prob lem and no doubt 
'reco mmends ' twin drives. 

Ot her hardware difficulties include the 
fact that the Z80 cartr idge does not 
reproduce the cartridge slot so ir you have a 
printer interface that uses th is port, and/or 
an BO-column cartridge, you will need to 
buy a motherboard as well. 

Reliability 
64 CP/M is an absolute ly standa rd imple· 
me nta t ion or CP/M version 2.2 and there 
are no oddities that I cou ld find. I entered 
several Z80 machine code programs, 
mak ing calls to the operating system, from 
a standa rd guide to CP/M and th ey worked 
perfectly. The docume ntat ion is good 
enough to ensure that any problems you 
might enco unter can be solved quickly. 

Verdict 
The delay in producing64 CP/M, while not 
necessa rily fatal, has placed cons iderable 
dirficulties in its way. Had it been available 
very soon after the 64 itself there would be 
a wealth of software. Now. however , so 
much good softwa re running under the64's 
own 6510-based opera t ing system is 
around thal the need to get at CP/M 
software is much reduced . 

Given th e limita t ions or the hardwa re, 
coupled wi1h the abse nce of CP/M soft
ware, is there any reason for buying the 
package? Well , yes. Commodore has 
devoted conside rable time al\d un
doubtedl y a large amoun t or money getting 
it out so you must assume it will not 
langu ish for lack of software. It may take 
time but 1he company will certai nl y bring 
out its own CPIM programs even if third 
party publishers choose not to do so. 

Bu t the re arc two other good reaso ns for 
buying. First , there are preciou s few 
machine. And th ere are signs that CP/M. 
so long the mains1ay of the business 
micro , may be moving in force 10 the 
lower end or th e market (witness th e 
Coleco Adam and 1he MSX range of 
micros ). 64 owners have a chance to be in 
at the start . 

Second, th e 6502 and Z80 processors 
virtua lly have the micro market sewn up 
between them (the QL notwith standing). 
This package gives you both in one 
machine. 

Finally there is the price. When, for 
example. a 280 alone costs £47 for 1he 
Apple, the processor plus CP/M for o nly 
£57 .50 see ms remarkable value. IZI 

RATING 
Fublres nnnn - nnn -- nnnn 
U..blllty nnnn 
Rollolllllly nnnnn -· .... nnnnn 
..... CP!M ....... Oisltopcratingsy,tcm 
.,.._Commodorc64wi th minimumofonc 
disk drive,._. Disk plus canndac ..._ 
£57.SO IDC VAT ...... Commodore 
9..,..., Mach,nn, Slough 79292-
Rcta il 
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If you'vego t a Dragon , what on Ean h are 
you doing without Sprite Magic? 

Knight Software's program not only 
gives your Dragon sprit e capabilities, but 
also offers such attractions as Break key 
disable , lower case, mixed text/graphics, 
extended sound comman ds - and that' s 
just for starters. 

Th e sprite handling is superb. You can 
make sprites chase afte r or nee from sprite 
zero (the main one); there 's full collision 
dete ct ion with op1ion al autoreversal; you 
can elect to have sprites under keyboard or 
joystick control and to cap it all, sprite s go 
like the clappers. 

Presentation 

-=.,~,~~~~l~~ 

SUPER 
SPRITES 

keyboard control with FLETCH. II you'd 
rather use a joystick, you' ll have to choose 
between ANALOG ON, which means the 
sprite's speed and direction correspond to 
the position of the stick, and ANALOG 
OFF, which moves sprites in one of the 
eight directions at cop speed. Th e full list of 
possibil ities with Sp rite magic is formid
able. 

lf you were designing a Pac-Man type 
game, you'd use MAZEON. draw the 
maze, then set upanyof25Spossible nodes 
(coordinates and possib le exit directions 

Superb sprites for the Dragon !or maze junct ions). 
impress Bryan Skynner. MOVEM will move all spriies on the 

screen, each heading towards sprite zero if 
moved the sprite, you could also se lect a you've set CH ASEON. Set FLEEON, and 

Sprite Magiccomcsin a largep las1icwallet . different drawing to make it look as if the they move away (you can change mid-
There 's a single tape with lhe main wings were flapping up and down. All this program .) MOVE can shift sprite s singly 
program followed by seven demos , includ - is handled by AN IMATE 0, (14,21) which or in groups ~8 MOVE 3. 15 would move 
ingacharacterdefin er . The manual is slim usesdrawings 141021 inturnforeachmovc sprit es 3 to 15. 
and in small prin t ; it's detailed and fairly of sprite 0, then s1ar1s again at number 14. There are three sound comma nds; 
clear but more examp les would have Once you've defined your drawings you BEEPn gives one of 16 preprogra mmed 
helped. The re's listing of one of the demo must initialise each sprite with SGET, sound effects and AUTOBEEP can be set 
programs and suggestions are made for which means defining a drawing number to give one of these effects when a sprite 

playinga roundwit h it 111111111m1111111111i11••················· reaches the edge of to get famiiar with the the screen , collides 
syste m. (a POS move next cursor with another object 
Getting started ATTR get or adJust spnte attnbutes or is fired. Using 

BUTTON test JOY$llci< fire button BEEP you can vary 
Loading Spri1e Magic CHASE ON/OFF spntes chase spnte 0, or nol 1he period (112 cycle 
takes no time at all . eot.OUA as COLOR dur ation o f the 
being a shoni sh piece cox spnte x coordinate sou nd) , its period rate 
of machine code. cov spnte Y coordinate of change, s1art 
How did Knight Soft- ~ retum or aNer sprite direcuon volume , volume rate 
ware get so much into HIT ~=~~ ::!'; :~r~""'n.': ;i::: of change, cycles and 
so little? HOLD prevent n top screen lines from scroH1ng type. giving you ac-

Sprite Magic ex- INKEY retum ASCII code of key pressed cess to a wide variety 
tends the normal in- KEY wait for key press and retum ACSII code of sounds. 
terpreter. so from PAGEOH/OFF wartforkeypressifscreenfullollext Some of Sprite 
here on in you t reat REPORT number of crashed spntes Magic's other com-
programming as nor- REPORT Jn) flag tor crash of sprite n mands are shown in 
mal . while it gives you SCORE pnnt score and replace te,ct cursor the table, but there 
an extra four dozen or isn't space here 10 do 
so new words . K ·ys have use r-definable full justice to the package . 
autorepea t,a nd there 'seve na MAZE ON :•:;..·~: · ,,~,. -.... ioltOt (, ... ..,. •• ra I found it surprisingly easy to convert a 
command to take all the hard work out or .... omn.u.,,,,.,. 81 , .,.......,_ game l 'd written using the Dra gon's GET 
programming . .,! :':'~~:;;!:::;":;;::~ • ~ DPAWJJG ":, and PUT com mands to work with Sprite 

Knight has sensibly kept to mBasic 01Mr:r1°" ,. ,onu.,111 Magic. Th e d ifference wasouts1an ding . 

~tr~:it~~:~~7:.'~;::;;~;:~:!~: :,: ~;.~.:::~:~~ .. o.~, ~nr • °" Verdict 
and their interac cions require much ~~~·~.~i.i1.-..t:-eh11t" ET .aw:c... Fantastic . What we have here is far more 
tho ught and planning. This is notsomucha : =.=:::7.~.!i~,:;"1~~~,_.,,..,.,,n than just a sprite utility. It's a games 
criticism as a reflection of Sprite Magic's ••. ,.._,. 1, cou .. 1atON. ICbCI' N110 designer and Basic exte nsion which no 
complexity and flexibility . .,. =~~.=1

~'" °" Dragon owner should be without. Jn fact , 

In use 
Say you want to define one of the 128 
available sprites. The first thingistodecide 
whether to redefine one of 1he existing 
characters using the program DE MO 2. 
the function CI-IR, or set up a largersprite. 

The latter involves drawing the shape 
with (0 , 0) as its top lef1 coord inate. then 
DGETing i1, as in DGETO, (7.7) which 
would get drawing Oas the shape drawn in 
the box becween 0 .0 and 7 .7. 

Th e size of a sprite is limited to 256 bytes, 
roughly 40 by 40 pixels in SMODE4. For 
really big sprites you could split a dra.,.,'lng 
over two sprites and handle them as 
'Siamese Twins'. 

Th e first eight spri tes can make use of 
seven drawings, so some prcuy neat 
animation is possible. You could define 
seven bats with their wings in slightly 
different posit ions. Then, each time you 

., 

, .. ~..::=.'~~?:!~' to I u,. n, ,,,.. the only prob lem is that it's on the Dragon 
- you're still limited to the Dra gon's 

for the sprite, its ini1ial direct ion and a se t 
of op1ional anrib uies. SGET 5.(6. d+a) is 
the general format. This gets sprite num ber 
five as drawing number 6, 'd' is the initial 
direction (0108) and to th is you can add ·a· 
which will be thesu mof fourpossible nags. 
These are: 16 if the sprit e is to d isappear 
when it hits the screen edge, 32 if it is to 
bounce off the edges, 64 for collision 
detection and 128forstacusreponing. You 
can alter any of these during a program. 

Next, you might set the scree n size using 
SD IMS = (10.10)-(230-180). This would 
set up a virtu al screen for the action. The 
numbers are the top left and bottom right 
coordinates. Having SPUT the sp rite on 
the scree n , you might want to set the 
SPEED at which it travels, between I & 15 
pixels per MOVE , and put it under 

colour sets for examp le . But despite that , it 
made me feel like I'd got a new micro-it 
li1erally upgrades the machine. 

It's fairlyeasytouse . bu t you've got tobe 
very familiar with Dragon programming 10 
get the most out of it. 

RATING(/5) 
Fublres ---.._, 
Uublllly -·-

••••• ••••• •••• • •••• •••• ••••• 
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MAYFAIR MICROS 
362 YORK ROAD LONDON SW181SP TEL : 01-870 3255 

UNBEATABLE 
OFFER 
(Dealer enquiries welcome} 

Our Director DX-80 has the 
quality , features and price 
which is making it the hottest 
80 column printer in the UK 
today. 
Not only is the DX-80 the 
lowest cost printer but being a 
British company we fix the 
sterling price so you know 
what you will pay for each 
delivery . 
Our DY-40 dalsywheel printer 
Is a ~50cps device also of 
unequalled value . Will connect 
to IBM or DEC. 

80 col 1 OOcps 
9x 7 matrix printer 
Frict ion extractor 
serial or parallel 

(RRP £253) interface 

Participating distributors for enquiries & orrlers 

DATAWRITERS LTD 
92 St Jamn Part , T1nbridge Wells 
Ketllnt12U 
Tel: 11892 23059 

IMAGE ELECTRONICS LTD 
39 Tamwmlll, Bracbell 
Betts R612 3TU 
Tel: 1344 41111115 

4J 



The first program in Soft.wal 
HIGH·RES RANGE! 

ZX-81 Resolution identical to the ~CIRUM 
without any additionatflal"durare!! 



Heube<t. from T W Phoeng of Utrecht in Holland, is an 
excellent version of• well-mown amode game . The playe,
has to guide a small cnmture , called Huebert. from one roof 
to anothe< on a set of - blocts. These change colour 
when jumped on which gains Heubert some points. 

The jumping is a>ntrolled with - keyboard or a joystick. 
,:t>e game can be a,nfigured for - PASE joystick system , 
nght hand soc:bC. "-'!lh this does affect the sound a little. 

The object of - game is to change - colour of all the 
buildings to the colour of the top bu ilding . You must avoid 
two objects: a fa lling ball , which , when it falls off the 
buildings. will reappear on the top roof, and a rabbit which is 
afte,-you . 

If,- w.,... mia"e r.r PIWCJ I g ... Nft ........ ...._..,_ ___ _..,,_...,. ... _ .. _ --it. w • ..,.. __ ,._,,...._._,._.....,._. 
When hit by one of these two objects you lose a life. With 

ewryMWstageyoucanjumpoffthebuildingsoncebutthis 
will cost you some points. When you have ..-I this escape 
facility, jumping off results in the loss of a life. 

... ft .................................. ,_ ............. 

...,.i;ty, ._ I tiee ......... y . ... ...._-179. n.---.-.-~------------'*&WY--When all the buildings are the same colour , a spacecraft -IS on the .,,_, to tli<e you to the ,-! stage with 
ina-eased si-1 and more colours. In every fifth stage there 
isa black building which you should avoid. and in eve,ysixth 
stage the buildings tum bad: to their original colour the 
second time they are jumped on. 

--··-.-..•-(•ee_.-Jlll's_a_, 
w. -:.....:::====-======~ 
«-c.Ndt Tiiie:,_ ,._,,,,.,. --= Ol»-1.-C ,.,,_~News '----=°'*'-
E..q,,11- Appimtion : -.. The author olf..-s one tip, if you cannot get on the 

!'1"""""311. even "-'!lh every building is finished, Uy 
JUmprng onto the top roof . 

~~G -=Tw-. 
Goes through the program 
to produce a checbum . 
This should be
and if any of the listing is 
incorrectly entered the 
checbum will differ . 
°""* joystick mo,,e. 
o....:t tev~ 
Display jumping Huebert. 
Jumped off . 
Jumped on rabbit. ball or 
blac:l<building. 
Jumped on top building 
°'8nge building colour 
and when finished. display 
~ 
Display the MW score. 
Display the jumping rabbit. 
Calculate jump direction 
for chasing Huebert. 
Jumped on Huebert 
Display the falling ball. 
Get random fell direction. 
If ball falls off then go to 
the roof top . 
Fallen on Huebert. 
Display Huebert hit by the 
ball or rabbit or Huebert 
jumped on black building. 
Jumped on spacea-aft. 
Jumped off , escape facility 
already used. 
Escaped by jumping off , 
display the decreasing 
score , display red -om 
tine . 
Display falling Huebert. 
lose one life. 

5 PR IN T" PLEASE WAIT , CHECKSUM:"; 
10 FORA=DEEK<154 lT ODEEK<156l - 1STEP 2 
15 B=B+DEEK <Al :NE XT:PRINTB 
20 PRINT"PRES S ANY KEY":GETAS 
25 GOT01000 
50 CALL10 2 6:A =PEEl<(1 0 24l 
55 CURSETX( Hl, Y(Hl, 3 
60 IFA = 17 4 THENH=H+6:60T0 2 00 
65 IFA = 173THENH=H+ 7 :GOT0 2 00 
7 0 IFA = 18 2 THENH=H- 7:GOT0 20 0 
7 5 IFA = 181THENH=H -6 :GOT0 2 00 
80 L=L-1:GOT0 270 
100 AS=KEYS:CURSET X<Hl,Y (Hl , 3 
10 5 IFM = "X"THENH=H+6:GOT0200 
11 0 IFAS = "C "T HENH=H+7 :GOT0 2 00 
115 IFAS=CHRS<B>THENH =H-7 :60T0200 
12 0 IFAS=CHRS <l0>THENH=H - 6:GOT0 2 00 
125 L=L- l:GOT02 7 0 
2 00 CHAR33 ,l , 2:CURNOV0 ,-7 ,0:CHAR33,l,2 
205 WAIT5:CHAR 33 ,l, 2 
2 10 IFC(Hl~0THEN4 25 
215 CURSETX<Hl , Y(Hl, 3 :DiAR40,l,2 
22 0 IFH=PORH=QORH=RTHE~DiAR41,l,2:GOT040 
0 
2 25 IFH =4 2 THEN255 
2 30 IFC(H> <COTHENC<Hl=C<Hl+l:GOT0245 
2 35 IFZ=0THEN255 
2 40 C<Hl=1 7 :F=F - 1:SOUND2,0,0:SC=SC--i>O 
2 45 a.JRMOV-3 ,ll ,3 :FILL5,l,C<Hl 
250 IFC <H>=COTHENF=F+1:SC=SC+PO:IFF~20TH 
ENSOUND2,20,V:CURSET90,30,0 
:60SUB800 



710-T.lO 
800-810 

900-910 

1000 

1005 

1010 

End of game. 
Display flying spacecml 
Play victofy tune . 
Change variables for new 
stage. 
Music data. 
Subroutine for spacec:nrft 
flying. 
Subroutine for displaying 
or removing ball and 
rabbit. 
Set the t<>1> of user 
memory properly . 
Set fore and bactground 
colour in TEXT mode.. 
Dimension arrays. 

255 SOUND1,75,V:POKEbl7,2,PRINTSC; 
2 60 CL.ftSETX(H),Y(H),3:CHAR41,1,2 
2b:5 LEL-:5 , SOUND1.0.0 
270 I FL ) SPTHENGOTOKJ 
27:5 L=2b:GOTOK 
300 K•335 : CURSETX(P) .Y (P>,3 
305 JFY(P> <Y(H)Tt-ENA ~ <X<P> >X( H) ) - 6ELSEA • 
7 + <X <P> >X <H> > 
3 10 f>=P+A:IFP=QTHENP=P-A:GOTOKJ 
315 CHAR35,1,2 : sotJND 1,25 ,V 
320 CURSETXCP>,V<P>,3,CHAR35,1,2 
325 IFP..HTHE N400 
330 SOUNDt,0,0:GOTOKJ 
335 K=300 ,CURSET X<Q),V(Q ) ,3 
340 Ao<1NTIRNDl 1) + 2) - 7 
345 Q=Q+A, IF Q<7THEN37:5 
350 IFQaPTHE-Q+(A= - b> - <A><- 7> 
355 CHAR34,1,2:SOUND1,200,V 
3b0 CURSETX(Q),Y(Q), 3 : CHAR34, 1 ,2 
3b5 IFQaH THEN400 
370 SOUNl>l,0,0:GOTOKJ 
37:5 IFP..4 2THE-Q-A : 60 TOKJ 
380 ""'42:GOT0 3 55 
400 FOR.S-,1T015 
405 C.'iAR33, 1 ,2:SOUND 1. 600,V 
41 0 NAIT7:SOUND1,0,0 

:~ ~~4~ 
425 I FH=4 l ANDF=20THENb00 
4 30 IFE • 0THEN4b0 
435 E=0 : CURSET0 .1 90,0 , FILL2 .1 ,17 
44 0 FORB=lT02•POdlUIIT4 
4-45 IFSC >0TtENSC=SC - 5 
4 50 POKE617 , 2:PRI NTSC ; 
4 5!5 SOUND1,B• 3,V : NEXT: GOT0495 
4b0 B= 19:IF A=l740RAa< l B2THE N.S-,- 18 
4b5 I FAS="X"ClRAS =Cl*'lSCB>THENB= - 18 
4 70 CURHOVB,0,3 
475 FORA-1T09:SOUND1,A• 20 , V 
480 CURHOV0,3 , 3 :CHAR33 ,1 , 2 
48:5 NAIT 2 , CHAR33.1,2 ,NE XT 
490 HUzHU+l 
49'5 SOUND 1 , 0 . 0 : GOSU8900 
5&0 CURSET36+HU•B,t,0:CHAR 33 ,1 ,0 
:50:5 I FHU< 3THEN2 130 
510 SOUND2,0,0:AS:-•GAME OVER" 
:51:5 IF SC >HSTHENHS=SC:AS="GREAT JUl'IPER," 
:520 PRINT:PRIN TAS , "ANOTHER TRY? YI N" ; 
525 GETAS:IFAS= " N"T HENEND 
530 IFAS ( ) "Y"THEN52:5 
535 CURSET78,30,0:FILLB, 3 ,b4 
540 CLS : GOT0.2000 
600 50l..ll.lD2 , 2 ,V 
b05 CURSET78,30,3:.S-,39 
b10 FORA=IT010 
615 FILLB, 3,6 4: CUR:t10V6,-A/2,0 

ORIC-148K 
1015 Gosub 3000, set play. 
1020 C:Ursound keydid< off . 
1~ 1030 Set the fore and 

bactground colours in 
HIRESmode. 

1030-1095 Display left buildings, set 
X(A) and Y(A) arrays. 

1100-1150 Display right buildings, set 
X(A) and Y(A) arrays. 

2000 Set variables. 
-2010 DisplayHuebertsonthe 

top of the screen . 
2015-2040 GetsoundVolumeand 

start level. 
2045-2055 Display the score, stage , 

speed and high score . 
2060-2105 Display building colour. 

b20 60SUB800 , NAIT70/A 
b25 NEXT:FILLB,3,b4 
630 60SU.8900:50l.ND2,0,0 
b35 IFST <BTHE-8-ST 
6-40 RESTORE:D=-42:E=7:F =2 
b4:5 FORA-IT048 : READS 
b:50 C•3-<B<0>,B=A8SIB> 
bs:5 t1USJC1,c,e,v:.....s:IC3,C+2,B,V 
bb0 CURSETXID)-3,YID)+ll.0 
665 FILL:S, 1,Co-F: S-CO- E•6> 
6 70 D=O+G+<15-E):E • E+B:D=-=D+1 
675 1FE•1THEN.Dz42:E s 7; FRF- 1 
680 IFA >2THENWAITN 
~ SOUND1,0,0:NEXT:SOU,W3,e,e 
6 90 Z• 0 : CO-CO+l:ST•ST+1 
b9'5 IFC 0-23THE NC0- 1B:ZE 1 
700 IFSP <20 THENSf>,&SP+l 
70:5 GOT02050 
7 10 DATA-3 , - 1,1 2, e,e ,3, e,e,1 2, e 
715 DATA12,-3,-l,12,-1,10,10,3,10 
720 DATA10, -1,10, - 1 ,-5,-3,-1,12, S 
725 DATAB,3,e,e, 12 ,e, 12,-3, - 1, 12 
730 DATA- 1,12,-1,10,-3,-1,12,B,B,B 
800 CHAR38 1 1,1:CURttOV-6,0,0 
805 CHARB,t,J : CURl10V-6,0,0 
810 CHAR3b, 1 , 1 : RETIJIN 
900 Cl.flSETX<P>,YCP>,3 : CHAR3:5,1, 2 
90:5 CURSETX(Q),YIQ),3 : CHAR34,1,2 
910 RETIJIN 
1000 HIMEH38911:TEXT: CLS 
100:5 PAPER0: I~ 
1010 Dll1C(49) :DIN X(42> :DIN V(42 ) 
101 5 60SUB3eee:PL.AY7,2,0,0 
1020 HIRES:POKE blB, 10 
1025 JNk0:FJLL9 , 1,1 9 :FJLL1 70, 1 ,ZS 
1030 CURSET60,0,0:FJLL9,1,23 
10 35 FORAa<bT02STEP - 2 
104 0 H=3+A+b.:5,D=l:59 - A• 3 :E = l:50--A*24 
1045 CURSETD-3,E+10,0 
10:50 FORS-, ITDA 
10:55 D=D-1B:E=E+24 
10b0 X<H>• D: Y <H>•E , l+=H- 7 
1 0o5 ClJRt10V-1 , 48, 1 
1070 DRAW0,- 24, 1:DRAW--6, -6 ,1 
1075 DRAN- 18,0 , 1:ClJRHOV0 ,- 1, 3 
1080 PATTERN2:53:FORC=1T07 
1~ ORAN0,2S, 1:CURt10V1 , -24, 3 
1090 NEXTC:PATTERN2:5 :5 
109'5 NEXTB, A 
1100 FORAo=STOl STEP-2 
11 0:5 H=3. :5+A•b . :5 

1115 C~D+ 14 ,E+34,1 
11 20 FOR.S-,lTOA 
11 25 O-D+ lS:E -E:+24 
11 30 X( H) • D:Y (H) =E :H=H-6 



·· '. · .. ,.,... . ' ORIC·1 48K 
2110 Display green bott om li ne: 2135-2145 Display Huebert, rabbit "1:11 

escape (jump off) facility and ball, start action. Q 
can be used. 3000 Skip music data. .._ 

2115 Set variables for new 3005-3055 Redefine some alternate -

2120-2125 Display black building 3100-3125 POKE addresses for joystick 
stage. characters. !-V 

(every fihh stage). use. 

~21_3_0~~- S-e_t _v•_•_i•-b-le_•_· ~~~~~~~~~~ ~~- 4-000:-:-:4:-11~5-::-U-s~e~ke~y~s~o-r~jo~y-s~tic~k~7::-::--:-:-:-:-:-:- ~~~-, ~ 
11 35 CURMOV0 .1 9 .1 3045 DATA 14 , 21, 14, 36,29 . 63 , 63 ,6 0 ::tiii 
1140 DRAW0,-24, l:DRAW12,0 , l 3C•5e> DATAe>, 0. 3(1 ,4 5 , 33 , 12 . 12, 18 :a 
::: ; ~~~~: ; ~ -1 : DRAW0 , 24 . 1 ; ~;; ~~~: ~~ 0~=T;;~~/l,30,40,0 ~ 
200(;> C0= 18 : ST= 1: SC=0 :HU =0 : Z=0 3 105 READD:POKEA.B:NEXT •• 
2005 CURSET4 4 , 1 , 0 : CHAR33 , l, 1 3 110 DATA 72 ,1 73 ,1, 3 , 72, 173 , 3 , 3 , 72 , 169 
2C•1e> CURMOV8, 0 , 0 : CHAR33, 1.1 .5115 DATA192 , 141, 3 , 3 .1 69 , 128, 141 , 15,3 
20 15 PRINT"ENTER SOUND VOLU ME <0-9)" 3 120 DATAl 73 . 15 , 3 , 14 1 , 0 , 4 , 104, 141, 3 , 3 
2 020 AS=KEYS:GETAS : V=VALCAS > 3 125 OATA104.141.15, 3 . l04 , 9b 
2025 PRINT"ENTER START LEVEL" 40(•0 PR IN T" • HUEBERT • b y T.W. Ph oen g , 
2030 PRINT"l=EASY TO 4=HARD" 1984" 
2 03 5 GET A•: AaV AL <At, ) : IFA 0 10RA> 4 TH EN2035 40(75 PR IN T : PRINTCHR1" (2 7> : " J 1 "CHR S (27); 
2 040 SPz5 *A - 4: PO.::ii:A• 5+:5 : CLS 4010 PR IN T"HHel l o , I 'm Huebert. Pl&il.s.e h 
2045 PRINT"SCORE" , "ST AGE " , "SPEE D" , " H I -SC elp me" 

ORE" 4015 PR IN T"ch.inge the b1..11ldinc5' c:olour 
2050 POKE6 17 , 10 : PRINTST ; :P OKE6 17, 18 to the" 
2055 PRINTSP ; :PO KEb 17,26 : PRINTHS; 40 20 PRINT "c olou r of the top bu1l d1ng by 
2000 FORA• 0T05 : Bia4 2-7 * A l11tt1ng " 
20 05 FORC .. BTOB•A 40 25 PRINT"me Jump from roof to roo f. Bu 
2070 CCC)• 1 7 : CUR SETXCC) +1 5,V<C>+ 10 .0 t avoid'' 
20 7'5 FILL7 .1. 23 : CURMOV- 18, 0 , 0 403(1 PRlNT"b•ll». r.-bb1t s and blillcl b ull 
2 080 FJLLl, 1, 16 ding 5 ." 

2085 FILL~, 1.17 - (A z0) * (C0- 17) 4 035 PRJNT"W1th w.t.ch n e w ~ta ge 1 ffli11Y ju m 
2(19(1 Fl LLl,1,16 p of t the": 
2 095 CURMOV0 . 8 . 0:FILL3,3 . Sl 4 04(.1 PR!Nl"bu1ld1nq 5 once . " 
2100 CURMOV0 . 7t0 : F JLL 3 . 3 . 51 404 5 PRJNT"When the ta£ ~, i5 fult1lled4 • 
2 10~ NEXT C . A sp ilcv-" 
2110 CURSET0,190,0:FILL2,1, 18 40 50 PRINf"cr•ft wi ll oi1.pp ei1r . Jumping on 
2 115 E• 1:K= 3 0 0 : Fz0 : R=0 th1 ti" 
2120 CURSET126 , 89.0 4055 PRINT"craft wi ll tale me to the no >,: 
2 125 IFC0 •22 THEN F 1LL 5, 1 , 16 : F = l:f< ::1129 t stage . " 
213(;> Hc 42 : Bs37 4 060 PRINT:PRINT"JUMP-CONTROL:" 
2135 CURSET1 23 , 30,0 : CHAR.53 , 1,2 406:S PRINT " L EF I UP • 1<.EY "X"' 
2140 P=22:Q=30 : GOSU09(•0 4 07 (> PRINT"RIGHT-Uf-'. • VEY 'C'" 
2145 A•=KEY• : GOTOKJ 407:S PRINT"LEFT-OOWN • CURSOR-L EFT 1-.EY 
3000 FORA = l T0 48: READB:N EXT 
3005 FORA= 4 7368 T0 4 7 4 3 9 
3 010 REAOB:POKEA , B : NE XT 
3015 DATA30,4:S, 30,l2 , l8,l8,36,18 
3020 DATAl2 . 30,:S5 , 6 3 , 0 . 63 , 30 ,1 2 
3025 OATA 17 , 9 , 10 . 4 , 49 , 22,3~, 12 
303(1 DATA0 , 0 ,0 ,1 5 . 63 , 3l , 7 , 0 
3035 OAfA0 , 0,63.3. 33 , 63 ,6 3 . 62 
30 40 DATA3, 7 ,l 5 . 63 , 62 , 62 , 3l . ~ 

4 08(• PRINT"RIGHf-DOWN. CURSOR- DOWN KEY 

4085 PRINT : PR JNT "Or do you h.ave .a PASE J 
o ys.t 1ck -" 
4090 PR IN T" 1nte rf.ace? Y/N" ; 
4 095 GETA•:IFA• Q"Y "THENKJ=50 : RETURN 
41 (10 JFA•="N"THEM- .,.J=100 : RETU RN 
4115 GOT04 095 



Consider ours 
professional 

If you ever have to bring work home 
from Lhe office you can now Lackie it in 
a fraction of the Lime, thanks to our 
range of software. 

Wit h these inexpens ive new 
programs you can tum a Commodore 64 
perso nal computer into a fully-fledged 
business tool to improve the smootli 
ope ration of your calculations, filing and 
orderi ng or information storage. 

All the programs are easy to learn 
and use,a nd all cost less than £50. 

There's no more cost effective way 
to turn your home computer to pra ctical 
use. 

Practical c 64. The com[!lete spreadsheet 
for Commodore 64. 

With this program your cash flow will do 
just that. 

Flow. 
Pra cticalc 64 accepts both numerical and 

alphabetical entries and allows you to work out sales 
forecasts, long-te rm budgets ,sa les models or long 
term cash plans. 

All in a fraction of the time they no rm a lly take. 
Practicalc 64 has 2000 cells, more than 20 

math ematical fonct ions, (including logari thm s and 
mots ),ca n inse rt or delete rows or column s,ca n 
'SORT informa tion alpha-numerically and has a 
'SEEK' funct ion to sear ch for specific inform ation. 

It can even disp lay the information in grap h 
form to allow a quick visual app raisal of the situatio n . 
Disc .£ 14. 50 ( Jape £'>9.95). 

Over 20 matl,e:motical 
functions. 

Column width up to 
58 characters 

2000ceUs. 
Graph function. 

Practifile 64. Th e databas e for Commodore 64. 
Pra ctifile mea ns an end to bulky and tim e

consuming storage of files, client or patien t informa
tion or names and addresses. 

And it means you'll no longer have to spend 
minute s or hours sea rching through piles of paper 
for a spe cific piece of informa tion. 

Each file on the program is ab le to handl e 3,800 
record entries,and Practifile can sort the files it 
contains by number or lette r in less than a second. ' 

Th e system is so flexible that you can add ,sub
tracl, multipl y or divide within ind ividual files, while 
its use with a word-process ing system means that you 

Sorts mes by 



oftware from a 
point gf view. 

can have instant 'hard-copies' in a matter of minu tes. 
While Practifile means instant access IO mail ing 

lists. 
At just £44.50 you won't find a more versatile, 

nexible and professionally useful data-base. 

Inventor)'. 64. Th e !JUic~ reliable invenlO!)'...§Y,Stem . 
With its capacity of650 items, Inventory (H is 

idea l for the average sma ll business, and means a 
vast improvement in the efficiency of good stock control. 

All you have Lo do is IO enter each item, followed 
by the inform ation which the program will pro mpt. 

That means things like prut numbe 1; desc 1iption, 

location, siock,year-lO-date sales, 
re-order date, minimwn quantity, 
~endor, list pr ice and other 
importa nt facts. 

From this information your 
personal compute1; with the help 
ofln ventory 64, will be able to 
collate and assess the major points 
of an efficient system and be ab le 
IO present you with a comp lete and 
instantaneous view of current stock 

situations. 
And ensure that stock control 

problems really are a thing of the past. 
Pretty good value at just.£29.95. 

You'll find our superb range of 
Commodo re 64 software for profes

sional and business use in all good 
comp uter slOres including selected 
branc hes of Boots, W H.Smi th, 

Me nzies and Laskys. 
If you'd like more information abou t 

our softwa re or require any techn ical he lp 
fill in the coupon or phone us on 047346272 1. 

ame 

Address 

Goddard Ro..-.d.\\'hit('hou~ lndu.)trial Eitote. lps"1('h IP! 1~P'fol: OJ71 K>2721 



PRINTER 
PALACE 

FREE DISCOUNT VOUCHER 

£ =DISCOUNT= £ 
~~~~~~-VOUCHER~~~~~~-

CVAUDUN'Tll 15'S'MI 
S £350NEPSONRX-80T 
A £:'() Ott EPSON R--80 FT 
V tsOOftEPSONFX-80 
E £300ff EPSON MX-82 + HAG 
C 0050ffEPSONFX · 100FT 
C £600NEPSONMX · 100FT 
r l'900ttEP50NL0-1500 

(avadable soon) 
PRINTER PALACE 

• AlpricesindudeVAT'C>eivery 12MonthSGua rantN 
P1eaM make c:heque,postal order payable 10 APM ~ · 

Please send ordef with voucher IIO; 
PRINTER PALA CE (M9'9-0rotf Dept .) 

a CotdKh Aw , W•lllngton , Suney , SMe IRA. 

SOFTWARE 
PIRACY 

a number of leading software houses 
would like to hear about the illegal 
copying of software . 

Cash rewards for information leading 
to the successful prosecutio n of offen
ders will be paid. 

Help protectt he microcom puter indus
try in the UK. 

Write to PO Box 1 O 
BARNSLEY 
SOUTH YORKSHIRE 
5701PT 

All information will be treated in the 
strictest confidence. 

This advert has been paid for bf donations to the JLG 
Piracy fund, further support wil be appreciated. 

I 

' 
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The Challenge Research Dedicated Cassette Machine 
makes lig_ht work of the heaviest loads 

Saving a proe,ram or loading your computer with an Ofd1nary 
domestic cassette recorder can be a haphazard ume consuming 
and frustrating business 

Not so. however. with the Challenge RC"SCarch 836 Fully 
compatible with most home computers. this machine ensures 
successful. trouble free loachne every time 

To ensure complete rehab1hty and compat1bihty we 
1nd1vidually test and ahgn each machine before despatch 

Operation 1s s1mphcny nself - thcre·s no need to disconnect 
any ledds to load or sa\'C - e ... en on the ZX81 or Spectrum 
Special features include output level LF.D·s. DIN socket 
and a tape counter and for sound enhancement we offer a 
beep-amp opt:1on 

The pnce 1s 1u"I c32 20 inclusive of VAT post_ packmgand a 
12 month guarantee 1£3695 wuh the becp.ampopuon I 

Please alJOlh 14 days for delivery If you are not dchgh1cd 
wnh your Challcngc836 s1mpl~· return 11 .. ,1h1n 7 days and we 
\\111 refund your money in full 

Compatible with S1nda1r ZX81_ Spectrum. Dragon. BBC A 
or B. ORIC. Electron and LYNX 

CHALLENGE RESEARCH 
A DIVISION OF A E HEADEN LTD ~ 

218. High Street Potters Bar. Herts E.N6 581 Tel Potters Bar 44063 

JT~) CltALLr-..cr R[SFARCli 218 ltii;h ~,t.,:l Polh."I', &11 lk:J(', FN6 ~131 

I ::;·;::~~'~;a;:!~1;~;~k;,_,~~~!:: I 
I 11,11hb(,cpampOJ)'ionatl'.l6tl"; [ ~ I 
I M) tkomc Computer 1 .. d I 
I ~:~:-~ pnnu I 

I

I l t.'fl<loo- "twlUf' poo,.tM0t,1tflNdt·p..1,1l-.l(-10CNl..,. Rc-,.Nr,flloft 

1

1 
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L""' ~ _ o...::.::::_::.:. r 1 u...:..:::: m . ~ 



. ........ _...lcadrl.dC..().er
(40 ol ........ Lps..,... ....-CS, 
.....,..._ ac-d • .060 . ....... Td: 
01-ffll?lllllftm'~ 
..... .. ..ocr-....-,e..tboMid. 
....... _. ... - ... boob.,.DDO 
......... or Clll9ec:I... Td: Wahu · 
.._...u,m . 
..... .....,.._dilc~ 
bo9d + dtMs. 6C. RAM bolfd or-, 
(IGlel' ••wmftwwe ---,d. Td: 
0-C. ..... i....«311t . _..,154,---- -- -· -----New• X-. WordlOll'a' all. AcDcp1 
.DC1L Td::GiiMlaniS74S40. --•.ms.c---... £Ml . Scilkollli9 GP1CIOA ,-..er. 
040 . Aa .t,t 2 __.. old . Td: 010:J 
fflOZ1. 
IIIC ModdBb--*.~......._ 
~ ..... . lmlJ ... __._ Or 
£400mo ....... aibo,,c, ... blrw 
.... . Td::tl.sJt._ 
... ti,cardabmto ..... llidder". 
C. Jiicb. 5 6dm Rmd . Sl.c:llm. 
Orie-'-'I.. AIIO..e- .• 0. 0.-, -----·"' -..... + cm ra:onk.,r- . SilJtGm a.lie. ..,...._u-.-...,...., 
..... ~....,_.. •• .,od: 
CNdilio&. WOM «lG . .omo., , C..-

l 
tm:1 Adi., Ol-6Tl '111mllcr" Spm.. 
...... ... willl dtwmc., tati.iail 
_. ... ~-1,ipcn,oonfa- . 
OOD:. Td:Ol.-lS71 . 
...... a-.. n.c. lDDlll. T
.... rsu. - ..-,. ._ . 
c:sdm:I: . bill .. _._ ()iia .... 
£1110. Td:81 -ll63SCl llfk:rUGpa. 
_ ...._ ___ , 
llmm......_...a.ic.~ti.dpl. 
QClt ....,... ... .-e .-,.: ... 
boob. amo.o. Tel: a.q.o,. 5649 . ...... ~---~-8'111C,-t l ,Q:Solmftwwe--hootvl 

I 
:~= · -'°'WO . 

.... diia iMcdaoe 1or BBC 8 W• · ....................... _ 
PACE., T_._ , -,o&n? - -bc. 
~Td:Oll'8S~• --1 
... . . ....... IOftlOOldcr,S IOcii*.. 

8-ic.,lloab; ... ...__. ·- · 

l ,- . Td,-.i(Q234>--. ~ PdRwidlbllll41~ 
I •.,...~~-boob. 
i £ ..... . Td:01 -141'1151. 

I =..!::'!::' .. ':" ..!: 
I _. ffl. _. CICfl £SO. Tel: 01-952 

2644Cllllmllllporot -m ,..,dly . 
t ..... I V'lllk:a Ill. ec..- c:sd , £4S. 

l..ocli:mii6 ... 6ax ..... cmpJ .... 
a.s.asal .... ......_ Td: o.,pile--Dllll-....... ....._ JJGD.wordl ol Iida 
bOl.AIIOYidco .... b- ..... . 
11tS1D 1-:.czilur tlfll. Td: 
01<SU1'0. 

~Billboard 
..... Al*1 ISO ..-.t.ce .cl lilc:d
twc. Price...,....._ AIIO Tete-Tailt 
by o.&.oft-*- driva-~ or 
...... . 8 0 W.... Tel: Fc:limowc -. . 
.... .., ,.. dill:; dme - amcltic 
moordcr.~cioa&liliee., .. -.cd_ ..-----.-.... .U kwOID . Td :014S4D67 , _ ... __ ....... ---------- P'lealewrilclOP ..... 19 
-a- .a.-..Fant .-
lWKSOSLBL 
IIIC I 1.JOS a..ic 2. ...... 191J 
c ....... -,.--. 
;c,,.ticb. boob. ..,... 080. Good 
a.ditiDa.. Td : l4J9661111a'7.JOpa 
Zll::l 161CwiaiDTtrmicl~-.d 
-=t' 'I dc6MWc:p...-m t..rd . Oi'a" )0 
,-... _. _ .. bda. lllOD.o . 

Td,-'8<77 . 
~ bJ~billeeo.
~ 64 (cart). 'Wortb .00. d b 
(tso.o . &ock.l c:mdibom • • - · 
Td, (0092l D641 - ......... '°' ...... 
.... C.0.-Ciaic. . .... ~ . 
......... ,._ .. a.,, ... 
~-~ . ...... Sa-. 
Ilk. K-s _. °*"'. £12Cmo. Td: 
-(U6lllll7JO . 
-..1 61tRAM~ . -..Otolllllic 
;o,.ict. boob °"'='" 170 pop-. 

--'J-=-dc. bcm,d. ·- · - ... S...-ll60 . Td :7417m. 
.... d.cdriw5(l)ca1• . 2'-ll6I .AI 
eoc,c1..,,_,.....,__ooc:.tiorm• 
...._Td,-(GIS><iCIIS7 . 
#ftl:W widls.u.d. twmdillc.dmcl..t 
___. b Mk £7GO cmo. Td: Ol-446 --___ ....._.._ 
~ b BBC 8 l.JOS widl c:drS. 
Td:Slo.p42272~ -.. cru~....-. .... a1 
toftwwe boob. job kit « tpliL Td: c----.......... ... .., ..... driwoc. ~a 
J07lliick. Soit.-_.Oi'a" D00 .£500 
ON. Allio 1VC colos .....,.. £100. 
...,. .... Td, ""'33'0010-
.... llada" s-:*, twocwaidFs-a 
~~,-slwoc:atraV.c-20 
boob. Al p:deacmdilio.£1 IO~ Id: 
-. G H 'lllonley . Td: 0942 IUAlf . 
C...... 1'101 mkM' ...... . .... 
bllkm pwdrlMlt., -,d , ... «.pMNc 
wi6 Orie. Vaim,d • £199. d • 079 . 
Td:CDl'1·~ _ vcs_,....__ 
Di::6c:.da-. ~ . Br:arrt..~ 
c.--1. .... actwill ... tplitpod 
~ .....,.Td:Cl -71344lt . 
... 410 ftlCIOl'dcr Im Die QL SUi' 
ltaidrn cart £10 . GIIKlic Eaipire. LI. 
._.._ Oria. 4. NZ lA . Ewa a.ly . 
W.tdidd J?912:J. 

Nlll vn(DIOliale--6..fflor 
c::llduilrFdilcdriw: .... iillerfactlb
.... GlchtA11CMC . ....... 
M.c:c:lcllidd SK.IG SlX. Td: 0625 
, __ -.. - . .....- .;.,.. ltid:iillerfact . ~..-dli<MI" 
1.cso, boob --* ru . ~ 
wor1IIO"oa""C61S. Ya.sbOlilyOJOD . 
y._,Td:01-4 lS flfT7, S,-.10,-.. -,-.-.... -.... 2 diill: dma., dolli l.l. .... colow ,v , 
,-- .,..._ Tcn1lpll. l..ap - mo. 
"""' ..- . c-n-s. RSm -
tuD . Jcm. Td : 9'l5 4622. 
........... For ......... ckar~ 
_ ... _cfFU ...... 
IOdlliiqillcrllor .. llirfidd5.Qgcltay 
~IZa..dllmA...c , 8-lbd, Wills . 
11C• 1.2011 .... OfStwi.plCIC«MIO ---llX80..- .--S. 
wilc. WOl'd..llfOOCIIOl', OlOIJ..._ Td: 
(0344) S42SS. 
i.., TltS-«tbd 11,a.ripldcl}'IICa. 
~vou ,CIIJIW'ff,~~ 
boob.lCllltw.c . Al•.ew . COllo.cil' 
£Ml ,02S ,ON . Td: 01-6128862. 
D a ,111: wi6 Mcmocdl tq,bomd , -.... -.-.ROMIUOO 45.-,.:s.boob., balaflor 
~ Td: 5cM 01·1'4 47216 (Mildt
-) . lfta' 4pm . 
am. Owa- lO ,-CS lltimeltly COii 
l:500. WQSOa., _ As-,,-.,uima 
•,-ea CMTY· boot • ......._ Bo&. 
Micud , Td: 997171A. 
......... aa:dm.~bdl
........ 090wor111el~ . £26d 
boob., wor1IIOSO,db-aso-o.. Td: 
--'1>263'(S-.,~ ----..--____ .._ .. __ 
..d . ~ . Sbr Trct , ~ + 
boob. ~ oo.diaoa . alO . Td: 
~ (0562> , _ _ -
8-,-t I. 
a.. - VIC-:21>,... c:mm.tc das... .... 
~-OG .... af.....-S
AlloatWOftlldbmtlllfCLt90dlic 
k,; . Td:Dl~4111i941fta'S.-, . - FX--pod<d-. ...., .....-.t..: .......... .,..,......,.Alltoltl!CW.IIC'IJICf' 
Wy .-d. OS am . Td: ADd. lDSl'1 

"""-P-
0-., Gmie 16K. KW ROM p1111,._.·1 
........... 9Cl"l ... 5-c 

__ ..., ___ _ 
dm . 029090 . hlll., Tel:~ 

""""· tie - 48K. Oril>I . Uted OMlt. Al 
lc:ldl..-~ . ,...,-s . 
WIIMCd ~ lar Elcctto9 . Td: 

l"'l4>-
...... VII U.C primtu . Dot ..eria.. 
u:.... Iced, c:mballics .... RSZJ2 
illlcrtac:a. ~ a.litias. , £Nl5. 
T'*(000>S67488-4pm . 

_._ ___ _ 
io,sticl~teWC9~ 
...... dillaMe~ . u.dcr~y·1 
ti¥e ~ .......-c,c.. ( IIO. Td : Ncw

'"'* (OO:!l 6618153-
~M. Loc*llmodlicn..0.
~ '4$ IO~lip;_(_,,. __ 
,_, _a.act"- Gc:rwd.. ,0 .. 

116.'-"FX.-
..... .JZ.brMd ec- • boa. 80.-... -- -- · ,.,.__~ ... --aimdk l'CD)ftk::r , £IQ).-,_ Td: G:201 ,.,,,.,_ 
..... 1 ,-s..Ocsti.: a-.dcn, T"*, 

°'""' --- - · ...... 
,.._w ___ _._ 
Wlft . Td: ~("-5)216.S . 
.... Gc:aicl6K.bllill•~nxmr 
ck:r. Vidaol00....., .TV......_. . ---£11$. Tel: l..dipiim lliRzlildl'MD4 . 
.. mftwareCIC6ic:lia.1or-* . L.ow 
priers . $cad MC for liR. llq,IM'a , 4 
Cadie.lllA- . K..-- .Smlq'ICTl 
!ISB. 

- BBC - ~ . <:)loo Aim*. Kilb Gorilla . Doo. C).at, --- ·-·"'-· Fen.,_~ Td: O.W: CIS2SS --a.lr: aaftwarealeOl" ... ,OWCl'lDaftk: ---~w--. H.-....:t , Ddc*1C Fonx. X-0.., 
lter 1 TClllple.. Td : 01-CS fflJ tftcl" ..... 
... ~WOllildlib:to--tk:mip 
-~~ - C..,-ldp1 
Td : a..iklomG2'8214771 . • -·J21(-.J.J" "*-" ....... . 177 tqo ~ • 
dWi;dm,,c , TCD1Termolplmcr . ....... 
lict . toftwwc . -.11. .... CIIWc:a..flOD • 
Td.:~179722. ... ... --.:id-~---Wft'I 
.... IOflw.rc. ff .-.alCd plcMc '"* 
to,_.~,.e . 1040--A¥1C911C , 
_0..._0..-_ 
-· IIC • dill: iMcdaoe , ROM t.:.rd. Dile 
Doclol-, Acors tpeedl ~ 
"-- KW , bomcd. £tSO. 0.'lid t..w. 
Td: Gblpw Jl2S412. 
a. pcnmlll ~ - Modd IO, willl 
lndias , 641C.RAM_.___. _ 
UJC>Oro.>. Td:.1734"'47SS~ 
.... _..l..._rwodill;plm 
'JRS...ID'Vllkml:IS~dol 
pnmcr p111s ~ v-=-.. Al 1or 
£1.00I . &c:dml a.ditiaa. Td : 01-455 -· .... .ll. rn:.p- from MICIOdeal. 
Dnp-0.. ,c:k. willl ........ 
(WyQS . Smid ae b litl.. T,...__ 
... l Loia Piiot . Blaic*hma , .___ 
IIIC-a l61Cllll"tt~~ 
deck.~ . ID ,-rs~ 10 
..-.S am:ucs. .. lor a.ly £168. Td: 
(1129))21464- .... 
.... .11 • .ew . Altc.dl. ...... . ... 
two io,'lticb.boobmcltoftwltt ... 
!ID. PriDe [~ . Tel: o..u.b1e -·-· 

•l- ----- -1--------1------ -l =~s:-J:c;: fonnootbc~.--1 
I word pc, space, up to a maximum ol 24 words. Send tbc I 
1---- ---1-------1------ ~ <Xllllpletcd form, together with a dtcquc or postal order for 

I 0.50 made payable to VNU Business Publications , to : I 
1---- -----1-------4----- ~ ---~--'20donl!ilnd,--I WIA2H6 .Note that--guaranteethatyouradappc&B I 

in any spocific -· and - - - aa:epl ads - I I -_.....-"'any sort. 
'-- -----t---------t---------< 

I := '.•••••••••••••••••••••••••••••••••••••••••:•••••••••••••••••••I St PCN A.PRIL28198C 



0.:-, P\mliot*,g i.-. p,&1lol,e,s b ....... -..- . 
i.wgonly---<X>do--bhome"*>os. 

ZX S.PECTRUM , COMMODORE 64 , ORIC , 
DRAGON , YIC ·20 and ACORN ELECTRON 

Our national dealer network ensures maximum sales . Should your 
program be accepled- will pay top royalties or buy your copyright. ............ ., .. -..----OC.,Nllslw,g~~06~= · -M35FO . 

MICRODRIVE? 
CONVERT YOUR PROGRAMS 

USING 'FRIEJIDLY FACE' 
Cartridge O.S. included 

Cassettes £6.95 Cartridge £12.95 
Ready for use willl llASTBIRl.E 

and TASWORIJ TWO. Send SAE to: 
.-roR , P.O. Box 442, NW12JF 

for detJils or 11!1 01-~ 1787 

DELTA SOFTWARE 

~ NEW - .. ---------:! ·· TI/ BASIC ....... ------.. __ 
·-... -·---.... 

SOFTWARE PUBLISHERS 
SELL IN AUSTRALIA TO 
OVER 350 RETAILERS 
COMP11TER PLAY --··-IJOR19~ --~ ......... .,, ............. -. 

~"*"COMPUTER PLAY 
P.O. BOX• GL.EJC 

WAYBLY 
VIC 3150 AUSTRAi.iA. 

LYIX AND SPECTRUM - -............ _flll. ....,-==~=,..,...:: ........ -.................... ................... .......... 5-------

' 

NEW £39 95 

IB llm 
IEAIT lf

-1! 
lllEIIKallll CIBEIOD.IPIEIT• 

S-22 
• Simple ID use cartridge 
'lrdudosnw,ylealures :=~=-· 
An - tool b leerring - cX>do ~=::- .. }'OIA"--· ASIIIY COIIPUTBI CBITIIE 

2111MIIIT-PIID' . ~--z.m -= ICmRIIIPl.n. --~ -(....a--



TAPE COPIER 5 

Juki&100 
Daisywheel Printer 

£375 
lnc.olVAT --AST 01°729177a •-SAE--~ 57Ne----.~·1 

Epson Printers 
RXB0 ••••••••••••••••••••••••••• .£249 
RX 80 F/T ••••••••.•.•.••••••• .£279 
FXB0 ..••.••..••••••••••••••.••• £379 

lnc. olVAT --AST 01·729177a •-SAE--~ 57----.~·1 

SPECTRUM KOPYIAT ::-::,~~ .. ~~== 
=.==,~5=-~ 

IIEDSOn 
S1 AIIINII Aoml.~ . OIGSER 

IT CAN EVEN COf'Y ITSELF 

POi AP1U1. 28 1984 

WRITE OR PHONE FOR LATEST STOCKS OR 
FREE CATALOGUE OF NEARLY 100 TITLES . 
FOR ATARI, BBC, CBM64, DRAGON, ORIC, 
SPECTJIUM & ZX81 AT DISCOUHT PRICES . 
Al/TOMATIC FREE CLUB MEMBERSHIP. 
APPLE, VIC20, IBM. Tll994a. TRS80 & CPIM8" 

TEL:080123404 ALSO CATERED FOR - ENCi. WELCOME 
8CLARE DRIVE, THRAPSTON, NORTNANTS NN14 4TA 

PRINTER ACCESSORIES 

CORTEX COMPUTERS 
JUKI 6100 ACCESSORIES 

fttll Rat1111 of Daisyneels £16.10 IIIC VAT 
Setlll l111t SAE for ,rilll-GIII 

.. ltis1rike RiMNs £3.N Inc VAT 
B8C CNles £15.N Inc VAT 

lwllt1aces llr s,ectnm IN CentllNNlore anilallle 
Mi 61N l'mllltrs still Diiiy £399.N IIIC VAT!! 

r_.....illllll)!ln...__,_.c.r..._~t,:UO ,__._....... 

CORTEX COMPUTERS 
1.R.OOlt ....... 

•1taflEATPOR'ft..AM)STIIIE' .......... 
ffl..:11-at .... 

COMPUTER SPECIALISTS 

CUSTOMER SUPPORT 
SPECIALIST 

We have a vacancy for a custon. suppol1 specialist based in Hanwooh , -E"""'8nl~forayoungcompu1erenthusiastecluca1edto 'O'or 'A' leYel 

- · ~ 1otype an advantage . 
For fur1her details please contacl : 
SANORA WILKES ORIC PROOUCTSINTL TD 

Cowor1111'811<, London Rd, Ascol, - Sl.5 7SE 
Tel: 0990 27141 



Weuseonly10% of 
our mental potentials 
These are the words of Albert Einstein, the greatest physicist 

of recent times. L.Ron Hubbard's discoveries in the field of the 
mind prove today that Einstein was right! 

In his book, DIANETICS : The Modem Science of Mmntal 
Health, L. Ron Hubbard shows how anyone can rid himself of 
the barriers that have so far prevented him from using his 
mental potentials fully . Through the reading of this book, you 
will find out how the mind works, its influence over your 
well-being and personnal balance, and how you can rid yourself 
of the barriers it can create in your life. 

DIANETICS will bring you a brand new understanding 
upon yourself - and others . All you have to do is to open it, 
and start reading. It's worth it. 

BUY DIANETICS ·TODAYI Ask for it in your 
local bookstore, or order direct. FREEPOST, from 

DIANETICS Information Centre 
St Hill Manor, East Grinsted, 
Sussex RH19 4ZB 

r------------- , 

WANTED 
COIIPUTEII 
SYSTEIIS 

= Superorian 
Televideo 
IBMPC 
Osborne 
Commodore 

HARDWARE 
ACCESSORIES = Printers 
AOD- INPCB-S 

Fair cash prices paid wor1cing or not 
PIINe: Day 111 941 5732 

lliglilll25171515 

SHARP 
... ____ _ 

"""""-TEXAS 
TIIM.A$olhllf9.8oob__._ 

SAEO,,----IIY~ AlfYMAl(JE 

-TA81.EPNCaS 
FASTTI-

SMll..._~ ... VAT•MlafC.-M 
br--t150 + VAT---M.l()leCCINDMr.Ull)~eo,:;nrME, 

~.....atffND80U) 
f"HO#E0Rtlff1E"R>RHBJIIR.I.MMCE 

STATION ELECTRICAL 
COASTAL ROAD, NEST-_.._ 

TB.: (1124) 1124511 

DISK OPERATING 
SYSTEM I O YESI Please send me ....... copy(s) ! I 

of the book DIANETICS : The Modem Science i! I for CBH 64 . 

: of Menbll Hellth at the price of 3.95 (incl. p&p) l i c-xts include; 

I Find enclosed my OCheque OP .O. ; I ::::_ ~Ir~e 
I Name: g I £12.99 (P & P free) 

z St Albans Electronic Ltd 
I Address· :! I no London Road 
~ . a St Albans 

I u_ ~ (0) I 1£RTS let- SI Albans 56351 

.. - - - - - - - - - - - - - ..;. ..;--w~ .. ~---------~ 
POi APIUL 281"'4 



PERSONAL 

ii ;. ~ . 
~NEWS. 

TECHNICAL WRITER 
Britain's leading microcomputer weekly has an editorial 
vacancy for a Technical Writer . This journalistic opportunity is 
open to someone with wkte experience of both home and 
business microcomputers and a good understanding of 
software, peripherals and programming. 
If you've got these skills and you think you can cope with the busy 
schedule of a high-class colour weekly. write (enclosing your 
CV)to : 

Cyndy Miies , Edttor , Persona l Computer News 
VNU Business Publicat io ns 

62 Oxford St., London W1 A 2HG 

Colour Monitors 
Micro Vltecs 

standard Resolution (1431) £197.00 
Medium Resolution (1451) ... £297.00 
Fidelity CM14 .................. £209.00 

Inc. of VAT 

Phone MICROFAST 
01,7291778 

or .. nd SAE for full prlce,llat 
57 Hoxton Square, London N1 

COMPUTER SUMMER 
SCHOOLS 

n -.. -klr)Qrlgpeop6ioY91' 1 1 ~ 

• ll"lltru(:tiofl'IIC,...,, 

!~"=f~,..:=:.n 
• Seg,mersor~..,_.. 
•E cllcmlon & ~ 

· ~lfld~~Mfl-

AU. tNE NGLISH ""7THAN 
lffl'ERNA. TICWAL FtA\/Oc.lRr 

Celor~IO IDS ~t:;.·,::.t~llrWt. 
T .. : Ol34 400293 . 

NEW FROM TOUCHSTONE 
EXOTINO NEW ARCADE GAME FOR THEORIC-1 

GRID BOMB 
FEATURES JOYSTICK OR KEYBOARD MELOOY PLAY, VOLUME 
CONTROL. GAME HOLD HIGH SCORE, EIGHT SCREENS + BONUS 

INTERlUOE 100% MACHINE COOE. 

ONLY £5,95 FOR HOURS OF ENJOYMENT 
TOUCHSTONE, S1 HIGHFIELD ROAD, SA.XILBY, LINCOLN 

SOFTWARE 

PCN APRIL 281984 

WANTED 
PERSONAL COMPUTERS 

all models boughl for cash 
Morgan Camera Company 
160 Tottenham Court Road , 
London W1. Tel: 01 -388 2562 

SOFTWARE 

Programs Wanted __ .,...... __ _ _ __ !nc ..,. '- LUl l 

We-~y c,uh fttS , roy.allinM'ld dislribu te in tM 
UIC, VSA ,11nd fllf(Jt)f' . 

Phon(> l..l~nplol.e (0156 ) lS I 07 

DREAM SOFTWARE LTD 
Dlp . PCN. 

P.O. lo• M , ... lng1to«e, "-'"*- LIIQ2t 1t.ll 

POOLS 
PREDICTION 

:s1ed~:z~:::~ss~~:.;:,w·~~~ 
lures analytical draw finder which 

~=f:~!~/~~1:r~,!: :~ 
free pennutation calculalor program. 
134 dividends won by writer so tar. 
(" Thi.J is the ~ St and most scientifi c of 
any program I l,avt su n"' Mr Rap 
Secretary , Orpington Compu ter Oub ). 

Ask tor: 
Br itis h Pools ................... at £8.95 
Australian Pools ............ at £8.95 
Also : 
Pontoon ( 48K) .... ... .......... at £3.95 

ROMBEST, 
9 Hawkstone Avenue , 

Newport , Salop , 
TF107SE. 

MICROSHOP 

CALL 

CHRISTIAN 
McCARTHY 

ON 

01-636689 0 

" 



NEXT WEEK 
fhrrea.....tett -Stancollcclingthc 
fivc-p.ar1 PCN guide 10 graphics. 
H,MdJ TIMY - PCN Pro-Tcs1s the 
la lest ponablc from Tandy. 
Qw'1 ~ - The Oumkcy 
adds a new dimension 10 gcmng The program Ape King in issue 56 
da1a into a BBC. went bananas in lincs40and60. The 
Procnims-Ustingsthisv.cckarca beginning of line 40 should have 
Commodore 64 game and a u1ili1y c--.tor ,....._ Tllil often muttHaskilla:. mdows tnd comma., been: 
ro, lhc Orie-I. -..... ................. u..tihn o,crade,IINltMtinc~andleNb 40PO KE36876, 0:POKE M. 32 
C...,U, -PCNrcvicwsgamedor MIMtb, rtp6adftelriloutmodtid~wltll M MGlpltionllly. 1hc rest isas printed. 

_Co1o __ u,_G_c_n_;c_and_D_,_•go~•·---1f---------------------;
50
~~~~~t~~~::"~.

7 

Postmen Bytten Inter-office rivalry andaga,n,thrna1aspri n1cd. 

Apparently Novembe r's issue 
of lhc giant US micro magazine 
By1e arrived late in many 
subscribers' pos tboxes. Th e 
issue was 728 pages thick. 
Postmen were reluctant to de
liver more than three or four on 
a round. 

GEC hasspentabout{ I million of the machines. Eledron 
on BBC micros and is selling Thisisall vcry praiscwon hy . 
them 10 ilS Slaff al a discount . but you'd have thought that mysl:elV 
and with easy repayment terms somebody would ha\'e told • I 
thrown in. them that anot her GEC sub- Ampalsoft seems to have made 

ltsMarconiAvionics subsidi- sidiary. GEC McMichael. is a shock discovery abo ut the 
ary is said to have bought 1,500 trying to sell Dragons. Acorn Electron. ·Great news 

~~rn~~f;r.~-:-- -;-~~----=--r== =::~===::::::::=::::::::==11 ·for micro/and Electron/ users ,· 
I l'Il'I ~ WW clo '111'< ~ bu, blcs the company's cu rrent 

~tl...h of tw......... [ LJ )\ ~~:~r !:t~~;t i,e Cat educa-

micro , what is it? After a quick 
consultation with the best tech
nical brains in Britain. PCNc an 

~--.·~'·'Hol~~c O "f•"~~,ic~(~ro
1

s'o'o 0000 ~\ - But if the Elect rnn isn"t a 

o o o o o o revea l that it's not a cent ral 
o o o o a CJ heating thermostat or an elec· 

trie car . Does anyone out there 
have any ideas? 

PCN Datelines keeps you in touch with up-coming events. Make 
sure you enter them in your diary. 

PCN Datelines should send the information at least one month 
befo re the event. Write to PCN Dateli nes. Personal Comp uter 
News, 62 Oxford S1<ect, London WIA 2HG. Organisers who would like details of coming events included in 

UK EVENTS 
[...t 
Compcc Europe 

Compu1ers. Business Systems 
& Communiealions Equipmcn l 
ExhibittOn -M ICRO CITY 
Compu1cr. Busincs.s Systems & 
Communica1t0ns Equipmcnl 
fa:hibition- MICRO CITY 
DEC User Show 

Wahhamsoft '84 

RIBA Compu1cr Exhibilion 

Apple "84 

o.t .. 
May 8-10 

May 15-17 

May 15·17 

May 15-17 

Mayl9 

May22-24 

May24·26 

OVERSEAS EVENTS [-
Computerised Office Equipmenl 
Exhibi1t0n 
Data Proccs.sing. Compu1cr 
& Au1omatit Sys1ems Fail'$ 

S6 

..... 
May 1-3 

May9-12 

v ..... 
Ccn1re l n1crna1ional Rog1er. 
Brussels 
Bri.slol Exhibi1ion Cenlre 
Canons Road 
City Ccn1re, Bris1ol 
8ris1ol Exh1bi1ion Cen1re 

Cunard lntcrn:n1onal Hotel, 
London W6 
Main Exhib11ion llall. 
Wallham Fores1 Technical College, 
f orcs1 Road. El7 
Bloomsbury Crcs1 l-lotcl. Coram S1. 
London WCI 
fulcrum Ccn1rc. Slough 

v ..... 
Rosemont. USA 

L)'on. France 

°'IMIMn 
Reed E.-ch1bi1ions 01-643 80.io 

Tomorrow's World 
Exh1b11ions Ltd 
Bri.stol 292156!7 
Tomorrow's World Exhib1hons. 0272 292156f7 

Contact David E,·ansOI-837 3699 

Londo,Ol-55-15039/3498 

RISA Scrvicc.s.01-637 8991 

Database Publica1ions061-4568383 

Orpnlton 

Cahncrs E.-cpos111on Group . 0483 38085 

Sociclc d'Eploita lion due 
Pare des Exposi1ions de 
Li·on. S.E.P.L .. BP. 6-116 
69.il 3 Lyon Cedex06. 

PCN APRIL 281984 






